NO-OX-ID PROTECTED PIPE 


The reliability NO-OX-ID pipe 
many operating lines which have 
been service for number years. 

highly corrosive soils and under 
conditions where soil stresses are 


severe, NO-OX-ID and NO-OX 


IDized Wrapper 
vide maximum protection. 

For convenience application, 
NO-OX-ID and NO-OX-IDized 
Wrapper have established excep- 
tional records. For positive protection 
they have equal. 


DEARBORN CHEMICAL COMPANY 
Dept. CO, 310 Michigan Ave., Chicago 
New York Los Angeles Toronto 
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Pipe Cleaning, Coating and Wrapping 


any coating and wrapping specification 


Complete Reconditioning 


Service for Old Pipe 


HOUSTON, TEXAS 
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PROTECTION 
FACTORY APPLIED 


Indoor oven controlled PRE- 
HEATED pipe with heat main- 
tained throughout the entire 
HILL, HUBBELL coating and 
wrapping process, assures per- 
fect bond the coating and 
wrapping your mechani- 
cally cleaned bare pipe. 


quarter century ago, 

HILL, HUBBELL and Company 

PIONEERED factory applied 
protection. 
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devoted entirely 


CORROSION 
Research and Control 


PUBLISHED MONTHLY AS ITS OFFICIAL JOURNAL, BY THE NATIONAL 
ASSOCIATION OF CORROSION ENGINEERS, INC., AT HOUSTON, TEXAS, 
U. S. A., TO PROVIDE A PERMANENT RECORD OF PROGRESS IN THE 
CONTROL OF CORROSION AS DESCRIBED IN PAPERS PREPARED FOR THE 
ASSOCIATION AND FROM OTHER SOURCES. 


NATIONAL ASSOCIATION 


OF CORROSION 


Alloying Steels for Corrosion Resistance 
Gas-Condensate Fluids—Part 
Betty Hanna and Burman.......... 


Cathodic Protection Casings Loudon Pool 


Effects Atmospheric Corrosion Maintenance and Economics 
Overhead Line Hardware and Guy Strand—Part 
(Conclusion) 


President Olson’s Opening Address NACE 

1948 Annual Conference and 


THIS MONTH’S COVER 


Removing jars containing metal coupons from and 
constant temperature bath used determining rates corrosion 
steels and alloys liquid mediums having the characteristics fluids 
certain gas-condensate wells. (See page 245). Photograph 
courtesy Bureau Mines, Bartlesville, Okla, 
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HIGH RESISTANCE COATINGS 


INCREASE THE LIFE EXPECTANCY 
YOUR PIPELINES 


Barrett* Coal-tar Enamels, because 
their low moisture absorption 
under varying conditions the soils, 
provide constant, uniform and 
long-lasting resistance electrical 
leakage. 

Mechanically applied modern 
methods, these coal-tar enamels assure 
the proper continuity the insulation. 

Electrical inspection improves the 
quality application and the 
handling pipe during construction 
and, together with protective pipe 
coating stable dielectric strength, 
makes cathodic protection economical. 

This combination permits the use 
minimum number cathodic 

FIELD SERVICE: The Barrett Pipeline protection units, spaced the maximum 
Service Department and staff 


Field Service men are equipped distance, and minimum investment 


provide both technical and on-the- 
job assistance the use the complementary 


electrical 


THE BARRETT procedure 
ALLIED CHEMICAL DYE CORPORATION when designing 


*Reg. Pat. Off. corrosion-proo pipe 
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from Your Officers 


This Contributor 


PAUL BACHMAN, Director 
Representing Active Membership 


PERHAPS the most recent your 
Directors, with some hesitancy that 
write this. Since have not had the 
benefit previous contacts with your 
officers, can only express myself 
individual, and doing risk 
finding thoughts variance with 
those other members your direc- 
torate. This both advantage and 
disadvantage. advantage that 
only being subjected the impact 
differing thoughts can progress 
well-rounded national association; 
and disadvantage that may find 
myself guilty not fully appreciating 
that which progress. But the 
latter the case, harm will done 
the repetition. 

believe that the existence any 
group justified only the useful part which they play life. this criterion 
applied our Association, think there little doubt that our existence 
justified. But while state that are association concerned with the 
control corrosion, the opinion that our real interests extend far beyond 
that statement. Control corrosion implies that take existing knowledge and 
apply practical methods for preventing controlling corrosion. might 
then, definition, consider ourselves group concerned with applying 
existing fundamental scientific knowledge practical purposes. me, this 
but one our objectives; the other concerned with the acquisition funda- 
mental knowledge. 

society, believe that should encourage fundamental scientific in- 
vestigations into the mechanism, nature, and causes corrosion. Such studies, 
probably best conducted the academic environment our universities, would 
serve further advance the frontier knowledge. The questions requiring 
answers are numerous. seems that for our Association grow and 
command the respect which desire, must encourage work both the 
theoretical and practical aspects corrosion. 

Initially emphasized the practical aspects marked degree. Now, with- 
out decreasing the emphasis upon the practical side, are beginning en- 
courage theoretical This evidenced our Willis Rodney 
Whitney Award giving recognition the fundamental scientist. only 
continuing encourage research the theoretical well the practical 
aspects corrosion that can reach our objective becoming outstanding 
national organization. 
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The Honorable 


Honorable Mr. Robert Boyle, 
was very shy using corrosive liquors, 
said, because they ruined his costly ex- 
perimental vessels. 

The tender heart Sceptical 
Chemist” also made him shy anatomi- 
cal studies. 

Robert Boyle was one the founders 
the Royal Society, but refused 
accept the Presidency because was shy 
about taking oath. And although 
was too shy marry, devoted his life 


“The Father Modern Chemistry.” 


Doubtless this distinguished pioneer, 
who published his first book chemistry 
the year 1661, would not shy 
today. The modern chemical industry, 
which Boyle did much initiate, has 
indispensible need corrosive materials 
and handles them safely and efficiently all 
the time. the corrosive “liquors” three 
centuries ago were difficult handle, 
what shall say about some the fiercer 
present-day commercial products, such 
liquid fluorine and not-quite anhydrous 
caustic? They can safely managed, but 
still necessary make proper selec- 
tion equipment materials, and without 
experienced advice that selection not 
always easy make. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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INCOOPERATION FOR METAL SELECTION 


most cases unsafe generalize 
about the “best” metal for given use 
without specific data that use; and 
even when one has such data often 
dangerous extrapolate the figures 
any considerable extent, and always neces- 
sary interpret them properly. 
secret that dilute solution corrosive 
often more aggressive than concen- 
trated one, that violently agitated solu- 
tion may less damaging than stagnant 
one, and that cold solution sometimes 
makes more trouble than hot one which 
expels volatile corrosive constituents. Such 
apparent paradoxes can multiplied in- 
definitely, and they serve make all 
shy unwarranted generalizations. 


WALL STREET, NEW YORK 


vii 


the files Corrosion Engi- 
neering Section are the tabulated results 
thousands corrosion tests undertaken 
meet the needs specific metal appli- 
cations, Not forgetting for moment the 
important need for proper interpretation 
such tests, make this information 
available with appropriate comment all 
persons who have technical interest 
the solution specific corrosion prob- 
lem. you have such problem will 
glad send you copy our Corrosion 
Data Work Sheet, which simplifies for all 
concerned the orderly and uniform pre- 
sentation the essential factors. ob- 
ligation involved. 
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said, because they ruined his costly ex- 
perimental vessels. 

The tender heart “The Sceptical 
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cal studies. 

Robert Boyle was one the founders 
the Royal Society, but refused 
accept the Presidency because was shy 
about taking oath. And although 
was too shy marry, devoted his life 


“The Father Modern Chemistry.” 


Doubtless this distinguished pioneer, 
who published his first book chemistry 
today. The modern chemical industry, 
which Boyle did much initiate, has 
indispensible need corrosive materials 
and handles them safely and efficiently all 
the time. the corrosive “liquors” three 
centuries ago were handle, 
what shall say about some the fiercer 
present-day commercial products, such 
liquid fluorine and not-quite anhydrous 
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tion equipment materials, and without 
experienced advice that selection not 
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about the “best” metal for given use 
without specific data that use; and 
even when one has such data often 
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sary interpret them properly. 
secret that dilute solution corrosive 
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neering Section are the tabulated results 
thousands corrosion tests undertaken 
meet the needs specific metal appli- 
Not forgetting for moment the 
important need for proper interpretation 
such tests, make this information 
available with appropriate comment all 
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1—North East 
2—North Central 
3—South East 
4—South Central 
5—Western 


North East Region 


E. P. Noppel, Ebasco Services, Inc., New York, N. Y.. ... ... Director 
A.S. Brookes, Public Service Electric Gas Co., Newark, 
Donovan, Consolidated Edison Co., New York, 


North Central Region 


. McDonald, Illinois Institute of Technology, Chicago, Ill 
Greve, Commonwealth Edison Co., Chicago, 

Robinson, The Dow Chemical Co., Midland, Chairman 
Ronningen, Ronningen Engineering Vicksburg, Mich. Secretary-Treasurer 


East Region 


MacKenzie, American Cast Iron Pipe Co., Birmingham, Ala Director 
Gamble, Birmingham Gas Co., Birmingham, 
. Range, The Okonite Co., Atlanta, Ga Vice Gane 
. McCauley, American Cast Iron Pipe Co., Bi rmingham, Ala. 


South Central Region 


Scherer, Texas Pipe Line Co., Houston, Texas Director 
Good, The Texas Pipe Line Company, Tulsa, 
Schofer, Cities Service Refinery, Lake La.. Vice Chairman 
Statham, Pipe Lire Co., Texas Asst. 


Western Region 


Hough, Southern Counties Gas Co., Los Director 
Irwin C. Dietze, Department of Water and Power, Los Calif .... Chairman 
¢. —— Wells, Water Department, Long Beach, Calif. . Vice Chairman 
Chris. Goldkamp, San Diego Gas Electric Co., San Calif. 
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New 


DOW 


Here’s important corrosion protection news for you. It’s GALVO-LINE, 
revolutionary new type magnesium anode developed Dow. 


flexible, continuous, magnesium ribbon anode, cored over 
its entire length prevent segregation and provide lasting electrical contact. 
It's the most powerful the magnesium galvanic anodes—develops three 
seven times more current flow per pound anode metal installed. With 
current requirements are minimum because the current 
source rather than point—current distributed more uniformly 
and utilized more efficiently the protected structure. 


But that’s not all. Look the picture above and you'll see how installed simply, 
quickly, and considerably less cost than conventional anodes. For pipe lines for example, 
can installed mechanically means truck tractor-driven wire-laying plow fed from 
GALVO-LINE mounted the plow truck. 


versatile, too! makes the magnesium anode practical for use relatively high 
soils. low resistance environments exerts powerful polarizing action which tames 
corrosion quickly paves the way for smaller, cheaper, long-term installation. And it's flexible 
can bent and formed conform the geometrical requirements variety 
applications. 


Get the Dow. 


MAGNESIUM DIVISION 


THE DOW CHEMICAL COMPANY MIDLAND, MICHIGAN CHEMICALS INDISPENSABLE 


New York Boston Philadelphia Washington Cleveland Detroit Chicago INDUSTRY AND AGRICULTURE 
St. Louis Houston San Francisco Los Angeles « Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 
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FOR CONSISTENT 


Don't satistied with substitute 


INSIST THE GENUINE, 


FIBERGLAS 


Tm US PAT O 


UNDERGROUND PIPE WRAP 


ACID RESISTANT MOISTURE RESISTANT 

HEAT RESISTANT HIGH PICK-UP FACTOR 
HIGH POROSITY 


Years ahead the field, Owens-Corning paced the field the 
development positive, control with its 
Underground Pipe Wrap which adequately reinforces and 
strengthens coatings sub-surface pipe lines. cus- 
contractors and owners throughout the nation— 
are now ordering more and more this consistently protective 
material. 


OWENS-CORNING The Pioneer 
FIBERGLAS UNDERGROUND PIPE WRAP 
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Owens-Corning FIBERGLAS* 


the underground pipe wrap that’s proved use 


When you specify Owens-Corning 
Fiberglas Pipe Wrap, you get 
inorganic reinforcing material 
that’s backed years research 
and manufacturing experience— 
and successful application 
many petroleum and gas pipe lines. 

Fiberglas Underground Pipe 
Wrap thin, porous, web-like 
mat long, fine fibers glass. 
provides superior reinforcement 
for the bitumen coating that adds 
years efficient, economical pro- 
tection your pipe line. 

This mat noncorrosive. The 
fibers are chemically inert, not 


OWENS-CORNING 


absorb the bitumen’s life-giving oils, 
are unaffected moisture soil 
acids. The speed with which the 
wrap pulls into the coating before 
cooling assures strong mechanical 
reinforcement; mat porosity permits 
bubble-forming air vapors 
escape quickly. 

the first step cutting your 
corrosion-protection costs, send 
for complete information about 
OWENS-CORNING Fiberglas 
Underground Pipe Wrap. Write 
Owens-Corning Fiberglas Corpora- 
tion, Dept. 958, Toledo Ohio. 


Branches principal cities. 
In Canada: Fiberglas Canada Ltd., Toronto, Ontario. 


FIBERGLAS 


the trademark Pat. Off.) for variety products made with glass fibers Owens-Corning Corporation 
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CORROSION ENGINEERS 


non-profit, scientific and research association 
individuals and companies concerned with corrosion 
interested it, whose objects are: 


(a) promote scientific research determin- 
ing the causes corrosion and methods its con- 
trol with respect theory and practice. 


(b) provide means exchange knowl- 
edge and ideas among those individuals actively 
engaged the control corrosion. 


(c) promote methods control corrosion. 


(d) promote standardization terminology, 
methods, equipment and design the develop- 
ment methods corrosion control. 


(e) foster cooperation 
owners metallic structures the solution 
their joint corrosion problems. 


incorporated association without capital 
stock, chartered under the laws Texas. Its affairs 
are governed Board Directors, elected the 
general membership. Officers are nominated (1) the 
members, and elected the membership. 

Inquiries regarding membership, and all general 
correspondence should directed the Executive 
Secretary the administrative headquarters the 
National Association Corrosion Engineers 905 
Southern Standard Building, 711 Main Street, Hous- 
ton Texas. 


1948-1949 
LaQue 


New York, New York 
Houston, Texas 


Treasurer...... 
Houston, Texas 
Executive Secretary CAMPBELL 
Southern Standard Building 
Houston Texas 


Directors 


President 


The International Nickel Co., Inc., 
New York, N. Y. 


Vice President 


Shell Pipe Line Corp., Houston Texas 


Treasurer 


0. C, MUDD 
Shell Pipe Line Corp., Houston, Texas 


Representing Active Membership 


L. J. GORMAN 
Consolidated Edison Co. of New York, Ine, 
New York, New York 

M. G. FONTANA 194) 
The Ohio State University, Columbus, Ohio 

Commercial Solvents Corp., 
Terre Haute, Ind. 


Representing Corporate Membership 


VANCE N. JENKINS 
Union Oil Co. of Calif., Wilmington, Calif, 
Sun Oil Corp., Philadelphia, Pa. 
F, L. GOLDSBY 
Chicago Bridge & Iron Co., New York, N.Y. 


Representing Associate Membership § 


D. E. STEARNS 
The D. E. Stearns Co., 
Shreveport, La. 
Dearborn Chemical Co., Shreveport, La. ; 
L, A. BALDWIN 
Johns-Manville Sales Corp., New York, N.Y. 


Representing Regional Areas 


Ebasco Services, Inc., 
New York, N. Y. 
HUGH J. McDONALD North Cent 
Illinois Institute of Technology, Chicago, Ill. 
Texas Pipe Line Co., Houston, Texas 
Southern Counties Gas Co., Los Angeles, Calli 
J. T. MacKENZIE 
American Cast Iron Pipe Co., Birmingham, Ali 


Directors Ex-Officio 


G. R. OLSON, Past President, 1947-48 
United Gas Pipe Line Co., 
Shreveport, La. 
H. M. TRUFBLOOD 
Chairman, Policy and Planning Comnit 
Bell Telephone Laboratories, Inc., 
New York, N. Y. 
R. B. MEARS 
Chairman, Technical Practices Comnil 
Carnegie-Illinois Steel Corp., Pittsburgh, Pf 
IVY M. PARKER 
Chairman, Publication Comnil 
Plantation Pipe Line Co., Bremen, Ga. 
GEORGE B. McCOMB 
Chairman, Regional Management Comnilt 
Barrett Div., Allied Chem. & Dye Corp. 
New York, N. Y. 
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Alloying Steels for Corrosion Resistance 


Gas-Condensate Fluids* —Part 
Texas 
ork, Inc. 
194; 
us, Ohio 
Resume 
BUREAU MINES subject lower rates weight 
made laboratory tests the rel- Tests, made the field, expos- 
merits various steels coupons metals the flow- 
for resisting the corrosion wells have indicated that 
occurs high-pressure nickel steel has relatively 
sate wells. The results the resistance corrosion gas- 
ork, that steel containing ap- condensate fluids. 
proximately percent chromium The nickel 
provide the best combination alloys ex- 
resistance, physical hibit high resistance corrosion. 
and cost economy metals could used the 
the steels steel contain- manufacture special fittings pro- 
percent chromium would vided the nature and distribution 
less weight loss than the carbon phases the flowstream permit 
steel now manufactured meet use dissimilar metals con- 
J-55 specifications for with one another. 
and would not subject serious 
or . 
cago, corrosion. Laboratory tests 
indicate that steel containing Control corrosion gas-con- 
nickel would not subject wells engineering prob- 
the severe pitting corrosion that lem involving high costs. Since Ba- 
characteristic the carbon steel con and observed and first 
tubing now used wells and would described this type corrosion 
1943, damage high-pressure well 
equipment has been experienced 
A paper presented at the Annual Meeting 
g Comnit 1. Senior physical chemist; Bureau of Mines, completed in March, 1946; of 62 gas- 
Bartlesville, Okla. T 2 
2. Scientific aide, Bureau of Mines, Bartles- condensate fields, W est“ wrote: 

mechanic, From the data presented ap- 
urgh, Bartlesville, Okla. pears safe say that excess 

4. Formerly junior physicist, Bureau of Mines, 
Bartlesville, Okla. two-thirds all the present produc- 
a. 5. Assistant chemical gineer, Bureau of 
ing distillate fields are corrosive. 
it Committ 
Corp., 245 
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one-third the corrosive 
are seriously corrosive, and 
two-thirds are moderately 
slightly corrosive. Fields con- 
seriously corrosive are those 
which tubing strings, tree fittings, 

flow lines receive sufficient cor- 

osive action necessitate their re- 
mewal the order once year.” 


The nature and extent the cor- 
that occurs gas-condensate 
vary from field field, and 
methods for combating 
ng, wellhead fittings and flowlines, 
ontinuous intermittent injection 
treating agents into high-pressure 
periodic inspection equip- 
nent and checking the efficiency 
the control methods, and reduc- 
ion rates flow from wells all 
ontribute the high cost cor- 
osion, For number important 
elds for which estimates have been 
ost producing million cubic 
eet gas. 


Lines Approach 


aid the development 
igh-pressure equipment gas-con- 
ensate fields the Bureau Mines 
followed two principal lines 
pproach. They are: (1) Testing in- 
ibitors and treating and 
eveloping methods treating the 
the flow stream® reduce 
corrosion carbon-steel well 
and (2) testing alloy 
eels for resistance the corrosive 
gas-condensate fluids. This 
port presents the results obtained 
testing commercially available 
etals and special alloy steels 
termine those that have the prop- 
required for service high- 
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pressure, gas-condensate wells sub- 
ject corrosion. The metals were 
selected and the tests were con- 
ducted provide information for 
modifying standard metals, neces- 
suited for the special service. 


Summary Test Results 


solutions carbonic 
acid, propionic acid, phenol, 
maintained 130° F., were the 
mediums used determining the 
relative resistance corrosion 
alloys and alloy steels. These 
three components usually are pres- 
fluids and are believed the 
cause most the damage well 
equipment. Although the laboratory 
tests permitted only approxi- 
mate approach exactness repro- 
ducing the natural causes corro- 
sion, seems likely that the results 
the tests permit arranging the 
metals the same order relative 
resistance corrosion the tests 
were made the corrosive flow 
stream well. Alloy steels with 
the principal alloying constituent 
varied concentration over wide 
ranges were prepared especially for 
the corrosion tests the labora- 
tories different manufacturers. 
The results the tests provided in- 
formation for selecting from each 
series alloys the metal having 
optimum properties for service 
high-pressure gas-condensate wells 
subject corrosion. 


The resistance corrosion 
carbonic and and 
phenol representative metals from 
each the alloy classes shown 
Figure The rates corrosion, 
which are plotted logarithmic 
scale, are based rates weight 
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square decimeter per day (mdd)* 
the respective test mediums. Data 
reported the loss weight re- 
sulting from exposure coupons 
the metals the corrosive medi- 
ums for days before the coupons 
were cleaned and weighed are aver- 
ages more determinations. 
Other data shown Figure rep- 
resent the results from one, the 
average several determinations. 


Carbon steels used the tests in- 
cluded commercial hot-rolled sheet 
steel identified SAE 1005, which 
served standard which the 
other metals could compared 
their resistance corrosion. Cou- 
pons carbon steel J-55 were pre- 
pared flattening and normalizing 
API grade J-55 tubing. the basis 
the results the tests 
carbonic acid, there.is marked dif- 
ference the rates corrosion 
steels J-55 and SAE 1005. Rates 
corrosion are the same order 
the respective carbon contents—the 
higher the carbon content the 
greater the rate corrosion. Weight 
losses for carbon steel J-55 contain- 
ing 0.46 percent carbon were about 
great for any the alloyed 
steels tested. Conversely, steel SAE 
1005, containing only 0.03 percent 
carbon, was found compara- 
tively resistant corrosion the 
basis short-exposure-period tests. 

Data Figure show that the 
chromium content chromium 
steel must percent more be- 


*For carbon steels and other steels hav- 
ing gravity 7.86, multiply 
rates weight loss milligrams per 
square decimeter per day mdd the 
factor 0.000183 obtain the thickness 
inches the metal removed uniformly 
from the surface year (ipy). 
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fore such steel will resist corrosion 
appreciably. marked decrease 
the rate weight loss chromium 
steels results when the chromium 
content incresed 7.11 and 
percent. these steels were found 
especially resistant pitting and 
other localized corrosion, the rate 
weight loss reliable measure 
their corrosion resistance. The most 
severe rate corrosion measured 
the 9.84-percent chromium steel 
means the 7-day test was 
mdd, which corresponds the 
moval less than 0.001 inch sur- 
face metal year. This steel has the 
strength required for service high- 


pressure wells; can tempered 


commercially 
properties better than those required 
for API grade tubing. 


8.6 Percent Nickel Steel 


the nickel steels tested, the al- 
loy containing 8.6 percent nickel 
the most promising material for the 
manufacture well tubing. Excel- 
lent physical properties can 
veloped this metal and, although 
coupons exposed for 


tests carbonic acid showed local-§ 
ized corrosion, the surfaces 


coupons exposed propionic acid 
and phenol were merely roughened 
the basis the and 
exposure tests, the rates 


sion the 8.6 percent nickel steel inf 


carbonic acid were 260 and 
respectively, corresponding rates 
0.047 and 0.006 inch year 
tively. There indication that the 
relative corrosion resistance nickel 
steels may measured most 
ably long-period laboratory tests 
because the protection afforded 
underlying metal covering 
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steels 
containing less than percent nickel 
were subject severe pitting cor- 
rosion carbonic acid. 


Chromium nickel steels showed 
laboratory tests. High cost and low 
tensile strength bar their use tub- 
ing inaterials, although they mzy 
suitable for the manufacture spe- 
cial 


Copper and Nickel Additions 


Relatively small percentages 
copper and nickel were alloyed into 
steel systematically varied propor- 
tions determine the resultant 
metals would resistant corro- 
sion gas-condensate fluids. Alter- 
ing the alloy.content the steels 
increasing the nickel and copper con- 
tent the constant ratio 2:1 had 
the effect increasing their resist- 
ance corrosion carbonic acid 
strength increasing the copper con- 
tent the steel while maintaining 
nickel content constant had substan- 
tially the same effect. Both series 
metals were, general, satisfactory 
tensile strength, but the metals 
containing high percentages cop- 
per lacked the physical properties 
required milling temperatures 
the manufacture seamless tubing. 
The rates weight loss propionic 
and carbonic acids and the pitting 
corrosion that carbonic 
acid not indicate that these low- 
copper-nickel steels would satis- 
factory for the manufacture tub- 
ing for gas-condensate wells subject 
corrosion. 

indicated Figure the cop- 
per-nickel alloys are highly resistant 
corrosion carbonic acid and are 
resistant propionic 
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acid. These alloys have wide range 
physical properties and may 
suitable for the manufacture spe- 
cial equipment used flow 
streams where the fluid corrosive. 


Corrosion-resistant coatings and 
platings for steel also were tested. 
The zinc coating exhibited both 
anodic and cathodic characteristics, 
and although the coating may have 
minimized local attack the steel 
the zinc was removed too rapidly 
all corrosive mediums warrant 
considering satisfactory protec- 
tive material. Copper nickel 
plates, which are cathodic with re- 
spect steel, exhibited excellent re- 
sistance corrosion, particularly 
carbonic acid. Tests were made 
all the corrosive mediums deter- 
mine the acceleration corrosion 
steel areas where the test speci- 
mens were not covered plate. 
was found that for specimens hav- 
ing exposed steel surfaces equal 
percent the total surface, the 
rate corrosion the exposed areas 
was times the rate corro- 
sion the same steel when was 
not adjacent plated surface. 


Sodium Chloride Test 


Sodium chloride was added pro- 
pionic and carbonic acids concen- 
trations high 200,000 ppm 
determine acceleration the rates 
corrosion carbon steel, 9.84- 
percent chromium steel, and 8.6-per- 
cent nickel steel would result. Rates 
corrosion the carbon and nickel 
steels were not changed appreciably. 
Rates corrosion the chromium 
steel were increased, though not 
serious degree, because they were 
quite low the absence sodium 
chloride. The maximum rate cor- 
rosion for the chromium steel, 19.3 
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mdd determined the 


test carbonic acid, corresponds 
removal the steel surface 
depth 0.0035 inch year. 

The liquid-water phase flowing 
gas-condensate fluid contains the 
corrosive components; and metal 
surfaces can maintained wet with 
liquid hydrocarbons exclude wa- 
ter, corrosion the metal can 


prevented. Accordingly, tests were 
made determine aluminum, 
chromium, copper, nickel, and zinc 
alloys alloy steels would have 
the effect promoting preferential 
wetting metal condensate 
hydrocarbons. Two metals contain- 
ing copper high concentrations 
showed some tendency attract hy- 
drocarbons surfaces previously 
wet with water, but alloying ma- 
terial was found that caused gas-con- 
densate hydrocarbons displace the 
water phase entirely and cover the 
metal surface. 


Hydrochloric Acid 


Tests were made also determine 
the resistance the various alloys 
and alloy steels attack the 
hydrochloric acid used treating 
wells. Measurements the rates 
weight loss 130° and 300° indi- 
cated that sodium arsenite dissolved 
the treating acid concentra- 
tion 0.80 percent provided satis- 
factory control corrosion, Rates 
weight loss, from corrosion the 
inhibited hydrochloric acid, chro- 
mium and nickel steels and other 
metals suitable for the manufacture 
tubing did not exceed 2000 mdd 
and averaged much less. There was 
evidence localized corrosion 
and the depth which surface metal 
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hours corrosion rate 1000 
mdd uniform attack 0.0005 


Test Methods and Apparatus 


Pressure cells and constant-tem- 
perature water baths used deter- 
mining rates corrosion steels 
and alloys liquid mediums having 
the characteristics fluids found 
corrosive certain gas-conden- 


sate wells have been Fig- 
ure shows the equipment used and 
the procedure followed removing 
from cell the pint jars 
the metal coupons solution 
carbonic acid. Suspended from 
chain hoist between the water baths 
the right the operator cell 
the outside which are mounted 
jars containing metal coupons so- 
The three aqueous solutions car- 
bonic acid, propionic acid, and phe- 
nol were the corrosive mediums used 
determining the relative corrosion 
resistance the alloy steels. The 
propionic acid and phenol solutions 
were each 200 ppm 
the cells were charged with pure 
carbon dioxide gas under pressure 
200 pounds per square inch 
lute provide the carbonic acid me- 
diums. The cells are mounted the 
water baths such manner that the 
jars are beneath the surface the 
water and are rotated rpm 
provide agitation the corrosive 
mediums. The water 
maintained 130° 


Coupons were exposed the cor- 
rosive solutions for periods 
28, 70, and 140 days, and the 
sponding weight losses were deter- 
mined evaluate their relative 
sistance corrosion. Figure 
two different-size coupons suspended 
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Fig- 
and 
ion 
Om a 
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henol, 
used 
rosion 
The 
irom glass support that fits inside 
pure pint jar and pint jar containing 
400 corrosive solution. The 
the approximately 0.33 square 
decimeter. Coupons this size were 
the used for the and exposure 
tests, The larger coupon, which was 
used for the 1-, 28- and 70-day tests, 
provide identification addition 
the numbers and letters stamped 
surface. The coupons were 
the cane glass support 
the jar such manner that 
were free move the jars 
with the cell the bath. 
shows length glass tubing, 


over the cane glass before 


Figure 2—Removing from cells jars containing coupons which have been corroded carbonic acid 


was bent into shape, held the cou- 
pons apart. Exposing the two cou- 
pons the same jar corrosive so- 
lution assured that the results for 
the 7-, 28- and 70-day tests were ob- 
tained under identical conditions. 
Rates corrosion given metal 
usually were determined the fol- 
lowing manner: The tests 
were made both the and 
the 5.5-cm long coupons exposed 
the same solution. The coupons were 
cleaned and weighed once day for 
days provide total eight 
1-day exposure measurements. The 
two coupons then were exposed 
the same jar determine the cor- 
rosion rate for 7-, 28- and 70-day ex- 
posures. The 5.0-cm long coupon, 
which was used determine the 
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corrosion rate for the expo- 
sure, was cleaned and weighed once 
week for weeks provide 
measurements, The 5.5-cm long cou- 
pon was cleaned and weighed after 
28-day exposure corrosive so- 
lution and again after additional 
70-day exposure. third coupon 
the same metal was exposed 
identical solution separate jar 
for 140 days. The results for the 28-, 
70- and 140-day tests usually repre- 
sent one measurement for each ex- 
posure period. 


Solutions Renewed Each Week 


Corrosive solutions were renewed 
every days regardless the pe- 
riod the test involved. For the 
tests propionic acid and phenol, 
the coupons were transferred the 
end each 7-day period clean 
jar containing fresh aqueous solu- 
tions 200 ppm concentration. For 
the carbonic acid tests, coupons were 
transferred every days clean 
jar containing oxygen-free distilled 
water, which then was placed the 
cell atmosphere carbon di- 
oxide under pressure 200 pounds 
per square inch absolute. Using 
fresh solutions regular intervals 
assured active corroding agent 
the jars all times and minimum 
concentration the soluble prod- 
ucts the corrosion. 


Precautions were taken ex- 
clude free oxygen from the corro- 
sive solutions and from the jars and 
the steel cells which the coupons 
were placed. Distilled water for the 
corrosive solutions was boiled re- 
move oxygen before corrosive in- 
gredients were added, Solutions 
propionic acid and phenol were 


stored stoppered carboys with 
space above the liquid filled 
nitrogen under pressure slightly 
more than atmospheric. 
was used transfer corrosive 
tions from carboy jar 
ing the coupons, and before the 
top was screwed down nitrogen 
bubbled through the solution 
atmospheric oxygen from the jar 
fore was sealed. Distilled 
for the carbonic acid test also 
boiled before was placed 
with the coupons. lump 
carbon dioxide was dropped into 
jar evaporate with the jar 
loosely place that 
oxygen was driven from the jar 


fore was placed the cell. 
dioxide also was placed 


the bottom the steel cell, just 
fore the rack jars containing the 
corrosive solutions 
were introduced, drive 
from the cell and build 
pressure 200 pounds per 
inch absolute the cell. The 
cautions taken remove free 
gen from the systems are 
have been effective because 
color that would indicate traces 
oxidized iron was never observed 
the carbonic acid solutions the 
conclusion test. Depending 
the alloy corroded, solutions 
rious colors were obtained from 
with the organic reagents. 
lieved that these colors are the nat 
ural colors the products 
from the corrosion reactions 
than colors developed oxidation 
For some alloys, the masses ret 
colored products that 
greatly exceeding the 
iron oxide that could 
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Figure glass suspension and pint jar corrosive medium used tests. 


from only traces oxygen the 


important part the test pro- 
cedure was determine the loss 
weight coupons during their ex- 
posure corrosive solutions. Most 
the coupons were 
sheet-metal stock sawed sheared 
size and smoothed with 120- and 
aluminum oxide abrasive 
cloths. The finest practicable abra- 
sives leave furrows and sharp ridges 
jon the faces the metals that are 
only more susceptible corro- 
than flat surfaces but corrode 
nonuniform rates, Therefore, the 
coupons were placed 
aqueous solution propionic 
(200 ppm) 130° for 


sion the type measured. 
After removing the products cor- 
from the coupons, they were 
preparation for the corrosion 
Although attempt was made 
cut the coupons standard 


size, the dimensions each coupon 
were measured means ver- 
nier caliper determine its exact 
surface area. 


The removal products cor- 
rosion from coupons involved ini- 
tial scrubbing with bristle brush 
and mild abrasives, followed elec- 
trolytic cleaning with hot, 10-per- 
cent solution sulfuric acid. Figure 
shows the equipment used 
cleaning coupons. soon cou- 
pons were taken from the corrosive 
solutions the end exposure 
period, they were washed and dried. 
Loose scale then was removed from 
the coupons scrubbing them with 
bristle brush using water and Sa- 
polio, followed water and Old 
Dutch Cleanser. The coupons then 
were hung hooks iron wire, 
which were the cathodes nega- 
tive poles electrolytic cells con- 
taining sulfuric acid. The coupons 
were left immersed the sulfuric 
acid bath for minutes remove 
remnants scale and expose the 
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bright metal. The density the 
electric current that flowed through 
the acid between the submerged 
coupon and lead anode was 
amperes per square decimeter 
coupon surface, inhibitor (Ro- 
dine liquid No. 77) was dissolved 
the sulfuric acid concentration 
mize reaction between the metal and 
the cleaning acid. When the coupon 
was removed from the acid bath, 
was immediately washed with wa- 
ter, given additional scrubbing, 
and then dried means jet 
compressed air before weighing. 
times was necessary repeat 
the cleaning process remove all 
the scale that had accumulated 
the surface coupon. The metal 
loss, which averaged, for 
coupon, for each clean- 
ing treatment the acid bath was 
considered computing the weight 
loss incurred during the corrosion 
test. 


Method Weighing 


The coupons were weighed 
gravimetric balance with accu- 
racy uncertainty mg. The ac- 
curacy this part the procedure 
does not, course, necessarily indi- 
cate the over-all accuracy the cor- 
rosion-rate determination for par- 
ticular exposure period. The impos- 
sibility cleaning all corrosion 
products from pits the coupon 
surfaces and the accidental removal 
flakes metal from coupon 
during the cleaning procedure are 
examples sources error seri- 
ous consequences, There also was 
the difficulty reproducing weight 
losses similar coupons tested un- 
der identical conditions. Conse- 
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quently, was the general practice 
report the average number 
determinations rather than the result 
single determination test re- 
sults were available. any event, 
the rates corrosion given this 
report are limited two significant 
figures unless the first figure 
unity, which case three significant 
figures are 


Measures Resistance 
Corrosion 


Although were made 
develop corrosion-test methods that 
would duplicate conditions 
condensate wells, the limitations 
laboratory facilities and operating 
time permitted only practicable 
approach exactness reproduc- 
tion the natural causes corro- 
sion. The composition well fluids, 
the complicated phase phenomena, 
and the nature the movement 
the liquid and gaseous phases that 
prevail high-pressure wells are 
not reproducible reduced scale 
laboratory equipment. series 
metals subjected laboratory cor- 
rosion test would 
corrode the same rate 
would wells. There the definite 
possibility, however, that the re- 
spective rates corrosion two 
more metals determined lab- 
oratory tests and exposure the 
flow, stream well would 
the same relative magnitude. There- 
fore, different metals, including 
standard metal such used 
the fabrication well equipment, 
are subjected the same laboratory 
test, the results the test should 
afford basis for determining which 
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Figure 4—Cleaning products corrosion from coupons means electrolytic bath. 


service life equipment made from 
selected that basis would 
indicated comparison the 
laboratory-determined corrosion re- 
sistance the metal under consid- 
eration with that the standard 
metal which had been used wells. 


this investigation the results 
tests using solu- 
tions propionic acid, carbonic acid, 
and phenol have greater weight 
determinations the relative cor- 
rosion resistance different metals 
than those for tests involving other 
periods exposure. The weight-loss 
measurements for the tests 
were repeated regular and con- 
venient intervals obtain aver- 
However, the 1-, 28-, 70- and 140- 


day tests, each which involved 
less repetition measurements than 
the test, served the important 
purpose indicating the effect 
length exposure the corrosion 
resistance the metals. The weight 
loss metal for period, 
matter how accurately deter- 
mined, might not reliable index 
its resistance corrosion ac- 
tual service the resistance cor- 
rosion service due formation 
cumulative protective film 
the surface the metal, Such 
metal service would more re- 
sistant corrosion than the results 
the tests would indicate. 
Conversely, pitting corrosion 
might occur such nature that the 
rate which metal was lost would 
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INCREASING RATE 


MILLIGRAMS PER 


SQUARE DECIMETER OF EXPOSED SURFACE. 


CUMULATIVE WEIGHT LOSS, 


26 
CUMULATIVE TIME, DAYS 


Figure 5—General relation between cumulative 
weight loss from coupons and period exposure 
corrosive mediums. 


increase with time exposure 
the corrosive mediums, and the rate 
test would less than actually 
would occur indefinite period 
service. 


Three general relations between 
cumulative weight loss and period 
exposure are illustrated Figure 
the weight the metal con- 
verted corrosion products each 
day from unit area exposed sur- 
face remains the same with passage 
time, the rate corrosion con- 
stant. linear relation like that il- 
lustrated line segment the 


lower section Figure can 
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used record the progress such 
If, owing the nature 
the corrosion, the rate which 
metal converted into corrosion 
products each day increases, curve 
the upper section Figure de- 
scribes the relation between cumu- 
lative weight loss and time. The rate 
corrosion need: not increase in- 
definitely defined increas- 
ing; some time the curve would 
tend become linear, indicated 
portion 2c. accumulating film 
scale corrosion products that 
tends protect underlying metal 
against corrosion would cause the 
corrosion rate decrease with time, 
indicated curve The rate 
corrosion might decrease negligi- 
ble values but general would 
approach constant value and 
gradually assume linear shape, 
indicated curve portion 8c. 


Corrosion Rate High First Day 


testing the various metals, 
was found that plot weight-loss 
data did not always trace definite 
Figure Despite the practice pre- 
paring the surface the coupons for 
test corrosion process, the rate 
corrosion measured the 1-day 
test frequently was high compared 
the rate corrosion measured 
the 7-day test. For many coupons, 
the curve cumulative weight loss 
would rise rapidly with time for the 
first day so, illustrated 
curve portions and 4a, and there- 
after might indicate either increas- 
ing rate corrosion (curve portion 
1b) constant rate corrosion 
(curve portion 4b). such cases the 
relation between weight loss and 
time was classified the basis 
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the shape the curve which eventu- 
ally predominated, 

The rate which metal was 
corroding any given time could 
determined from the slope the 
curve showing the relation between 
cumulative weight loss and time 
exposure, With reference curve 
Figure the slope tangent 
shows the rate corrosion after 
days exposure, and the slope 


tangent T28 shows the rate corro- 


sion days exposure. The 
rate corrosion decreasing with 
time, and the slope tangent 
days exposure therefore would 
less than that tangents and 
T28. Although the use tangent 
slopes provides sound theoretical 
means for expressing rates corro- 
sion particular times, tangents are 
practical disadvantages 
were not used this report. 
One disadvantage that data must 
obtained locate the entire curve 
before the slope any point the 
curve can measured and the cor- 
rosion rate evaluated. Another dis- 
advantage that plotted corrosion 
data frequently are not regular 
enough permit fitting them with 
Figure For example, curve seg- 
ments and show relatively high 
rates corrosion for the first day 
that would not indicated the 
measure the rate corrosion 
the end days was the slope 
line tangent the curve that 
point. Such initial high rates cor- 
rosion may may not significant 
the service life metal; never- 
theless, desirable report the 
result corrosion test such 
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TABLE 


Characteristic Change Rate Corrosion 
Steels With Period Continuous 
Exposure 


Type of Rate Change in 
Indicated Medium 


Propionic Carbonic 

Metal Class Acid Acid Phenol 
Carbon steels......| Increasing | Increasing | Increasing 
Chromium steels. ..| Constant Constant Constant 
Nickel steels... ... . Increasing | Decreasing | Constant 
Chrormium-nickel 

Copper-nickel steels.| Increasing Decreasing ........... 
Copper-nickel alloys} Constant Come 


manner that all the corrosion oc- 
curing during specified period 
exposure accounted for. 


The method used the authors 
for reporting test data illustrated 
that curve was located draw- 
ing through points representing 
weight-loss values determined the 
1-, 28-, and 70-day tests—Figure 
not drawn show results for 
140-day tests. Chords and C28 
are drawn the points for the 
and 28-day tests, respectively. The 
slopes the chords, expressed 
milligrams weight loss per square 
decimeter metal surface per day 
exposure (mdd), are the meas- 
ures the rates corrosion for the 
corresponding tests. The slopes 
similar chords the data points for 
the 1-, 70- and 140-day tests would 
provide the rates corrosion 
reported for those tests. The ex- 
ample the slopes chords for 
expressing corrosion rates can 
Chords need not applied line 
passing through the origin because 
rates this type corrosion meas- 
ured for different periods 
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INCREASING RATE 
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SQUARE DECIMETER OF EXPOSED SURFACE. 


CUMULATIVE WEIGHT LOSS, 


268 70 
CUMULATIVE TIME, DAYS 


Figure 5—General relation between cumulative 
weight loss from coupons and period exposure 
corrosive mediums. 


increase with time exposure 
the corrosive mediums, and the rate 
weight loss indicated 7-day 
test would less than actually 
would occur indefinite period 
service. 


Three general relations between 
cumulative weight loss and period 
exposure are illustrated Figure 
the weight the metal con- 
verted corrosion products each 
day from unit area exposed sur- 
face remains the same with passage 
time, the rate corrosion con- 
stant. linear relation like that il- 
lustrated line segment the 
lower section Figure can 
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used record the progress such 
corrosion. If, owing the nature 
the corrosion, the rate which 
metal converted into corrosion 
products each day increases, curve 
the upper section Figure de- 
scribes the relation between cumu- 
lative weight loss and time. The rate 
corrosion need: not increase in- 
definitely defined increas- 
ing; some time the curve would 
tend become linear, indicated 
portion 2c. accumulating 
scale corrosion products that 
tends protect underlying metal 
against corrosion would 
corrosion rate decrease with time, 
indicated curve The rate 
corrosion might decrease negligi- 
ble values but general would 
approach constant value and 
gradually assume linear shape, 
indicated curve portion 


Corrosion Rate High First Day 


testing the various metals, 
was found that plot weight-loss 
data did not always trace definite 
Figure Despite the practice pre- 
paring the surface the coupons for 
test corrosion process, the rate 
corrosion measured the 1-day 
test frequently was high compared 
the rate corrosion measured 
the test. For many coupons, 
the curve cumulative weight loss 
would rise rapidly with time for the 
first day so, illustrated 
curve portions and 4a, and there- 
after might indicate either increas- 
ing rate corrosion (curve portion 
1b) constant rate corrosion 
(curve portion 4b). such cases the 
relation between weight loss and 
time was classified the basis 
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the shape the curve which eventu- 
ally predominated, 


The rate which metal was 
corroding any given time could 


determined from the slope the 
showing the relation between 


cumulative weight loss and time 
exposure. With reference curve 
Figure the slope tangent 
shows the rate corrosion after 
days exposure, and the slope 
tangent T28 shows the rate corro- 
sion days exposure. The 
rate corrosion decreasing with 
time, and the slope tangent 


days exposure therefore would 
less than that tangents and 


Although the use tangent 


slopes provides sound theoretical 
means for expressing rates corro- 


sion particular times, tangents are 


subject practical disadvantages 


were not used this report. 
One disadvantage that data must 
obtained locate the entire curve 
before the slope any point the 
curve can measured and the cor- 
rosion rate evaluated. Another dis- 
advantage that plotted corrosion 


data frequently are not regular 
enough permit fitting them with 


Figure For example, curve seg- 
ments and show relatively high 
rates corrosion for the first day 
that would not indicated the 


measure the rate corrosion 


the end days was the slope 
line tangent the curve that 
Such initial high rates cor- 
rosion may may not significant 
the service life metal; never- 
theless, desirable report the 
result corrosion test such 
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TABLE 


Characteristic Change Rate Corrosion 
Steels With Period Continuous 
Exposure 


Type of Rate Change in 
Indicated Medium 


Propionic Carbonic 
Metal Class Acid Acid Phenol 
Increasing 
Constant 
Constant 


Increasing 
Constant 
Decreasing 


Indefinite 
Decreasing 
Constant 


Increasing 
Constant 
Increasing 


Carbon steels 
Chromium steels. . . 
Nickel steels 
Chromium-nickel 


Copper-nickel Increasing 
Copper-nickel alloys} Constant 


manner that all the corrosion oc- 
curing during specified period 
exposure accounted for. 

The method used the authors 
for reporting test data illustrated 
that curve was located draw- 
ing through points representing 
weight-loss values determined the 
1-, 28-, and 70-day tests—Figure 
not drawn show results for 
140-day tests. Chords and C28 
are drawn the points for the 
and 28-day tests, respectively. The 
slopes the chords, expressed 
milligrams weight loss per square 
decimeter metal surface per day 
exposure (mdd), are the meas- 
ures the rates corrosion for the 
corresponding tests. The slopes 
similar chords the data points for 
the 1-, 70- and 140-day tests would 
provide the rates corrosion 
reported for those tests. The ex- 
ample the slopes chords for 
expressing corrosion rates can 
Chords need not applied line 
passing through the origin because 
rates this type corrosion meas- 
ured for different periods 
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posure are identical within the limits 
experimental error, and chords 
would coincide with the line. 


was not the practice use 
curves like those shown Figure 
smooth the values measure- 


ments weight losses and then de- 
termine rates corrosion from the 
slopes chords drawn the curves 
points corresponding the test- 
time intervals. The datum point 
located multiplying the value 
the measured rate corrosion 
the number days exposure in- 
volved the test, and the test re- 
sult reported the measured rate 
and also the slope the chord 
drawn the datum point whether 
not the point falls the smooth 
curve, Curves like those Figure 
are drawn determine graphically 
the rate corrosion increasing, 
decreasing, constant with time 


The importance knowing the 
shape the corrosion curve will be- 
come evident the results cor- 
rosion tests the metals are dis- 
the information obtained the 
shapes the cumulative-weight-loss 
curves. shown the table, the 
rate corrosion the carbon 
steels increased with time ex- 
posure the three corrosive medi- 
ums. Although the shape the 
curves for chromium steels depended 
somewhat the concentration 
chromium, the relation between rate 
corrosion and time was linear for 
steels containing percent more 
chromium, indicating that for such 
steels the rates corrosion were 
constant irrespective the period 
exposure and the accumulation 
film corrosion products. Single 


laboratory determinations rate 
weight loss involving different 
periods exposure should 
equally reliable for indicating what 
can expected the chromium 
alloys actual service, because the 
scouring action flowing fluid 
streams would not affect the rate 
corrosion, 


The rate corrosion nickel 
steels propionic acid increased 
with time exposure, and solu- 
tion phenol the rate was constant. 
Nickel steels showed relatively high 
initial rates corrosion carbonic 
acid; but, with passage time, the 
rates decreased possibly the result 
cumulation protective film 
the metal surface. reason 
this characteristic nickel steels 
may that their resistance cor- 
rosion should compared with that 
other metals the basis the 
laboratory tests involving exposure 
periods 70, 140, greater num- 
ber days. 


Chromium-nickel steels the 
stainless type were highly resistant 
the corrosive mediums, and cou- 
pons such steels lost 
weight during the exposure tests that 
the characteristic shape the cu- 
mulative-weight-loss curves could 
not determined. 


Corrosion rates copper-nickel 
steels showed definite tendency 
increase with time exposure 
propionic acid and decrease 
carbonic acid. Nickel steels showed 
the same characteristics, but the in- 


_creasing and decreasing tendencies 


were not pronounced and consist- 
ent they were the steels con- 
taining copper and nickel. factor 
that may have some significance 
that alloys containing percent 
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CUMULATIVE WEIGHT LOSS, MG. PER SQ. 
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more copper are susceptible 
moderate corrosion propionic acid 
but markedly resistant corrosion 
carbonic acid. Alloys copper 
and nickel wide range pro- 
portions had low rates corrosion 
that were constant and independent 
the period exposure. 


Figure are. curves showing 
the relation cumulative weight 
loss period exposure for metals 
representative the classes listed 
Table The coordinates Fig- 
ure are the same those Fig- 
ure and the curves shown Figure 
have the characteristics the 
schematic curves Figure The 
curves Figure that illustrate the 
results obtained when propionic acid 
was the corrosive medium indicate 
that selection the metals for 
maximum corrosion resistance can 
made without regard for the test 
period exposure. Copper-nickel al- 
loy the most resistant and 
copper-nickel steel Y-18 the least 
resistant corrosion propionic 
acid for all periods exposure. Car- 
bon steel SAE 1005, nickel steel 
8.5, and chromium steel K-401 (5.00 
percent chromium) are approxi- 
mately equally resistant corrosion 
for exposure periods days; 
and, the basis longer test pe- 
riods, the chromium steel appears 
only slightly more resistant cor- 
rosion than the other alloy steels. 


The curves based corrosion 
tests made medium carbonic 
acid indicate that the choice met- 
als for resistance corrosion de- 
pends considerable extent 
the period exposure selected 
the basis for comparison. the 
basis the and 28-day tests, car- 
bon steel SAE 1005 exhibits more 
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resistance corrosion than copper- 
nickel steel Y-18, nickel steel 8.5, 
and chromium steel K-401. the 
basis the 140-day test, however, 
carbon steel SAE 1005 subject 
higher rates corrosion than the 
other steels, and the relative rates 
corrosion the chromium and 
nickel steels are the reverse the 
relative rates determined the 
tests. 


Distribution the weight loss 
also important consideration 
judging the relative corrosion re- 
sistance these metals carbonic 
photomicrographs the surface 
coupons used obtaining data for 
carbon steel SAE 1005, The photo- 
micrographs were made after the 
coupons had been cleaned electro- 
lytically. The coupon exposed the 
corrosive solution for days shows 
the beginnings pitting corro- 
sion. The depth the pits increased 
and new pits formed; until, the 
end days, the surface was con- 
siderably roughened cell-type 
corrosion attack. The coupon ex- 
posed for days shows marked in- 
crease the size the pits, and 
after days the carbonic acid 
approximately percent the sur- 
face was corroded away. portion 
the original flat surface remained 
the end 112 days, but after 126 
days the entire surface was rough- 
ened and irregular. Other laboratory 
tests have shown that coupons 
the low-carbon steels corrode more 
less uniformly once certain 
roughness the surface 
the thickness sheet-metal cou- 
pon can reduced corrosion 
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out the coupon being completely 
penetrated. The pitting corrosion 
which occurred carbonic acid was 
accompanied the formation 
corrosion product identified X-ray 
diffraction analysis ferrous car- 
bonate. similar analysis the 
corrosion product from fitting 
gas-condensate well showed 
ferrous carbonate also.) 

Chromium steel K-401 and nickel 
steel 8.5 were roughened slightly 
pitting corrosion when exposed 
carbonic acid. Copper-nickel steel 
Y-18 was subject such localized 
attack the acid that would 
doubtful worth gas-condensate 
well service despite its relatively 
low cumulative weight loss. The 
cumulative weight loss for copper- 
nickel alloy was low and was 
not observed subject pit- 
ting corrosion; its high cost, how- 
ever, would eliminate this metal for 
consideration material for the 
manufacture tubing. 

known that carbon steels con- 
taining 0.25 0.46 percent carbon 
service gas-condensate wells 
are subject severe pitting corro- 
sion. will discussed later, the 
cumulative weight loss coupons 
API-grade tubing J-55 exposed 
carbonic acid for days was much 
higher than the weight loss from 
carbon steel SAE the basis 
the 140-day test, steel 
SAE 1005 would eliminated from 
the list metals for which the re- 
sults the carbonic acid corrosion 
tests are shown Figure Unless 
should proved advisable de- 
crease the carbon content steels 
gain corrosion resistance the 
cost loss physical properties, 
carbon steel SAE 1005 would 
eliminated because its low tensile 
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strength despite its relatively high 
mined the 7-day test carbonic 
acid, 

Chromium steel K-401, containing 
5.00 percent chromium, nickel 
steel 8.5, containing 8.6 percent 
nickel, remain for comparison. 
the basis the 7-day test the car- 
bonic acid medium, the rate cor- 
rosion the chromium steel 
percent the rate corrosion 
the nickel steel; the basis the 
140-day test, the rate corrosion 
the chromium steel percent 
higher than the rate corrosion 
the nickel steel. Although the curve 
for chromium steel K-401 does not 
show it, the relation between time 
exposure and cumulative weight 
loss for most the chromium steels 
tested was linear (rates corrosion 
constant with time), and not much 
protection against corrosion would 
expected for this metal from 
deposited film corrosion products. 
Nickel steels generally show 
creasing rates corrosion with ac- 
cumulation film scale cor- 
rosion products. However, 
laboratory tests nickel steels have 
been found more susceptible 
ting corrosion than chromium steels, 
and somewhat greater metal losses 
could tolerated from chromium 
steels than from nickel steels the 
two were compared for corrosion 
resistance the basis test re- 
more days the corrosive solutions. 
Considering all the information ob- 
tained the tests carbonic acid, 
the steel containing 
nickel apparently would better 
material for resisting corrosion 
gas-condensate wells than that con- 
taining percent chromium, Test 
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results all three the corrosive 
mediums are presented later, show- 
ing that increase the chromium 
content the chromium steels from 
7.11 percent materially in- 
creases their resistance corrosion, 
particularly carbonic acid. 

The corrosion resistance only 
three the metals was determined 
ina solution phenol. Test results 
Figure show that 
consideration the period expo- 
sure some importance judg- 
ing the relative corrosion resistance 
the metals tested. the basis 
the test, carbon steel SAE 
1005 good better than the 
chromium and nickel steels for re- 
sisting corrosion, For 140 days 
exposure phenol solution, the 
carbon steel showed rates corro- 
sion approximately twice great 
the rates determined for the chro- 
mium and nickel steels. There was 
marked difference the rates 
corrosion the chromium and 
nickel steels any period expo- 
sure; but, general, the steel con- 
taining 5.0 percent chromium ap- 


peared slightly more resistant 


corrosion. Pronounced pitting 
corrosion was not characteristic 
the tests phenol, and the relative 
merits the metals tested that 
medium therefore could judged 
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their respective losses weight. 

Results corrosion tests 
metals representing five the six 
classes metals discussed this 
report are shown graphically Fig- 
ure illustrate the significance 
all the reported corrosion data. 
the steels compared Figure 
the 5.0 percent chromium steel was 
found the most resistant 
corrosion propionic acid and phe- 
nol solutions. The 8.6-percent nickel 
steel was superior the others 
the basis tests carbonic acid. 
These metals exhibit similar corro- 
sion resistance, but there some 
question whether the results 
the short- the long-period ex- 
posure tests should used cri- 
teria their relative resistance 
corrosion. Also not certain 
which corrosive 
test conditions most nearly repre- 
sentative those that prevail 
gas-condensate wells subject cor- 
rosion. However, result the 
laboratory tests, measures resist- 
ance corrosion have been devel- 
oped that appreciably narrow the 
limits uncertainty and reduce the 
cost tests that must follow with 
full-scale equipment wells the 
field where the relative resistance 
corrosion the metals will 
finally 
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Editor’s note: The second and concluding part this article will printed sext 


Summary 


HIS investigation was conducted 

effort determine whether 
not appreciable corrosion was oc- 
curing insulated casings and, 
so, whether cathodic protection 
could used prevent external 
casing corrosion; and determine 
the most economical 
method for applying this protection. 
Results indicate that casings which 
are approximately 1500 feet long can 
1.0 1.5 amperes, and that the 
anode should located approxi- 
mately 200 feet more from the 
well. Devonian wells, which are 
cased approximately 3000 feet, 
the protection appears extend 
about 2000 feet. 

These conclusions are based 
short-time applications protective 
current wells the Loudon Pool. 
Further long-time studies the ef- 
fect the protective current are de- 
sirable. believed that the re- 
sults are applicable other similar 
fields. 


Introduction 


The discovery well the Loudon 
Pool was completed March 1937. 
During the next three years about 


*A paper presented at the Annual Meeting 
of NACE in St. Louis, Mo., April 5-8, 1948. 
* Research Engineers, Research Laboratory, 


The Carter Oil Co., Tulsa, Okla. 
** Intra-company Report. 
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1800 producing wells were 
pleted. These are all shallow wells, 
about 1500 feet depth, and was 
the usual practice use cas- 
ing either 13.51 14.64 pounds 
per foot, weld the joints and cement 
the casing all the way the sur- 
face. Since 1941, about 130 wells 
have been drilled deeper 
ing horizons, present, the 
thors’ company operating 124? 
producing wells and gas 
miles wide and miles long. 
represents about percent 
total number wells the pool, 
and they produce about the same 
percentage the total production 
from the pool. estimated that 
production will continue for ap- 
proximately years least part 
the field. 

Casing corrosion Loudon was 
first discovered and reported 
Hammond 1944.** The 
casing leak occurred 1941, after 
months’ service and the number 
leaks per year increased 
imum 1945, Nearly all 
leaks have occurred the 
Springs sand, which 
with salt water and 
mate depth 1200 feet. 
mond’s report was shown that 
temporarily disconnecting flow 
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there was rather large current flow 
the flow lines the wells. Po- 


tential 


wells 
1242 
ection 
the 
pool, 
same 
iction 
that 
part 


first 


drop measurements along 
the casings, made our laboratory 
1945, showed that much the 
current left the casing the Tar 
Springs sand. that time, pro- 


insulating all wells from the 
lines was started. The work 


was completed early few 
have occurred since the insula- 
tion was installed, but not enough 
establish future leak frequency 


with any precision. some cases 


has been possible show that the 
leaks actually occurred prior in- 
stalling the insulation, and one 
case the insulation was found 
defective. 

While the actual number leaks 
small considering the footage 


pipe compared with many surface 


pipelines, the expected long life 
the wells and the high cost leak 
erable expense eliminating future 
leaks. 

There good reason for be- 
lieving that casing corrosion more 
severe Loudon than other fields 
but, course, leaks would appear 
earlier and more frequently the 
thin-walled casings which were used 
Loudon. 


Measurements the Surface 
Pipe System 


Why the Surface Pipes Must Con- 


sidered 

order apply cathodic protec- 
tion necessary determine the 
current required protect typical 
well, and determine 


for the anode that this 


current will properly distributed 


along the length the casing. 
complicated system casings, sur- 
face pipelines and other structures, 
the Loudon Pool, great number 
circuit arrangements are possible. 
such system one must rea- 
sonably certain that none these 
structures accidentally made an- 
odic the applied current. few 
these possibilities are the follow- 
ing: 

Use abandoned wells and scrap 
pipe placed salt water storage 
basins for anodes protect both 
well casings and pipelines, the pipe- 
lines being used return the cur- 
rent from the well casings. 


Use large resistance an- 
odes (1), but collect the cur- 
rent from the wells with copper 
wires the power poles and pro- 
tect only the well casings, since they 
are the only structures which require 
protection. Perhaps the 440-volt, a-c 
wires could used for this pur- 
pose. 

Use scrap pipe anodes with 
rectifiers near the individual wells 
and protect only one well with each 
anode. This will involve consider- 
able expense the installation 
anodes and the purchase large 
number rectifiers. 


Use magnesium anodes near 
individual wells, and protect only 
one well with each anode. this 
case the principal cost will the 
magnesium anodes. 


Measurements Surface. Pipelines 


try out the possibility listed 
under (1) above, some measure- 
ments were made one lease, which 
was chosen because the simplicity 
the pipe system, and because one 
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well was abandoned. When one am- 
pere was drained from the header 
near the lease tanks, using the aban- 
doned well anode, potential 
drop measurements along the flow 
lines near the header gave the calcu- 
lated current changes shown 
Figure when the anode circuit was 
closed. During these measurements, 
the flow lines were insulated from 
the wells. The results account for 
most the applied current, and are 
self consistent, but they show wide 
differences the amount current 
collected the three flow lines. 
high resistance joint was found be- 
tween the pipe contacts the line 
well No. 


amperes was drained from the 
header, and ammeters were con- 
nected between flow 
line and casing each 
the three wells. 
negligible, but measur- 
able current, flowed 
from wells No. and 
and current 3.5 am- 
peres, which dropped 
flowed from well No. 

The only reasonable 
explanation these re- 
sults that there are 
numerous high-resist- 
ance joints the sur- 
face pipe system. The 
results 
method undesira- 
ble protection scheme. 


NO.4 
Measurements between 


Wells and Flow Lines 


Measurements 
short circuit current be- 
tween well and flow line, 
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resistance between flow line 
ground, and resistance 
well casing and ground were 
wells scattered over the 
summary the results given 
Table can seen from the 
table that there only 
variation the open-circuit poten. 
tial (potential compared 
electrode) and the resistance 
tween casing and ground, (well 
ground). Hence, may that 
large observed variation 
circuit current caused principally 
the large variation flow-line re. 
sistance ground. This shown 
when flow-line resistance plotted 
against short-circuit current 
Figure 

These results also 
there are insulating high-resist- 
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FIGURE CURRENTS FLOW LINES WITH 
ONE AMPERE DRAINAGE HEADER 
NO.3 WELL. 
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ance joints some the flow lines. 
these lines are used dis- 
tribute current the wells, all 
these joints must located and 
bonded. Otherwise, would ex- 
tremely difficult get proper dis- 
tribution the current the wells, 
and even this were accompished 
without bonding the high-resistance 
joints, current would 
around the joints and cause rapid 
corrosion one side the joint. 


Discussion Cathodic Protection 
Circuits 


Rough calculations using available 
pipeline maps, indicate that the total 
external area the gas injection 
lines, gas gathering lines, and oil 
lines about 1,500,000 square feet, 
which equivalent over 300 miles 
3-inch pipe. The area the well 
casings about 4,500,000 square feet 
three times the surface pipe area. 
The total current required protect 
the surface lines probably greater 
than the total current required 
the wells, because higher 
densities would needed 
the surface pipes. Since the cost 
leaks the surface pipe system 
not large item, the added 
cost cathodically protecting the 
surface pipes might result very 
little gain. It, therefore, 
necessary give further consider- 
ation the surface pipe system 
part this cathodically protected 
system, 

would possible use aban- 
doned well casings for anodes 
install anodes near salt water 
ponds other places where the soil 
resistivity low, and thus obtain 
low resisitance ground lower 
cost. Fewer large rectifying units 
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TABLE 
Line Measurements 


RESISTANCE 
Potential 
Compared Short Flow | Potential 
to Calomel| Circuit } Wellte | Lineto | Well te 
Electrode | Current | Ground | Ground | Flow Line 
Well (Volt) (Amps) | (Ohm) | (Ohms) | (Volt) 
B 0.98 0.13 0.087 2.50 0.331 
E 0.74 0.056 | 0.098 3.92 0.222 
F 0.79 0.054 0.12 4.78 0.261 
G 0.75 1.08 0.057 0.234 | 0.300 
H 0.72 1.48 0.072 0.024 | 0.117 
I 0.77 0.212 | 0.112 0.95 0.139 
J 0.79 1.80 0.041 0.085 0.227 
K 0.79 0.70 0.055 | 0.463 0.350 
L 0.86 0.38 0.032 | 0.768 0.303 
M 0.79 0.69 0.040 | 0.196 0.157 
N 0.79 0.79 0.053 0.346 0.310 
oO 0.77 0.183 | 0.098 1.02 0.200 
P 0.75 1.28 0.031 0.159 0.246 
Q 0.81 1.54 0.050 | 0.135 0.276 
R 0.76 2.40 0.040 | 0.086 0.277 


would cheaper than numerous 
small units the same capacity. 
The principal disadvantage this 
plan that large currents would 
flow for considerable distances 
through the earth, and much this 
current would find its way the 
surface pipe system. order pre- 
vent damage surface pipes and 
tank bottoms would necessary 
install bonds pipe crossings, 
and probably bond most the flow 
lines wells. sure that there 
are anodic areas surface struc- 
tures, would probably neces- 
sary cathodically protect most 
make continuous network cross- 
bonding these structures. Hence, 
this plan has little advantage over 
cathodically protecting the entire 
surface system. 

Protection well casings the 
use individual anodes for each 
well has the following advantages: 
Potential drops through the earth 
and their possible hazard other 
structures are reduced the lowest 
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possible value, because the anodes 
pipelines, the currents are 
and appreciable drops through 
the installations are all 
similar and the equipment for all 
would identical, hence the 
procedure straight for- 
and testing. The large 
number required units would per- 
working out design which 
and low cost. Recti- 
the field would 
cause increase about one per- 
cent the load the generators 
which supply power the pumps. 


Methods for Determining Current 
Required for Protection 


that the resistance 
ground the well casings 


Table shows 


more less constant from well 
assumed that all wells 
alike far cathodic protec- 
lof the question guess current 
and anode positions 
this case, where there previous 
and where many simi- 
units are involved. The problems 
are determine the current 
the location for the anode 
order obtain reasonably good 
this current along the 
Two ways were used determine 
requirements. These are: 
drop measurements along the 
the external sur- 
ace the casing. The first method 
provides means for determin- 
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ing the current distribution along 
the casing. 


Drop Measurements Along the 
Casing 


Consider the problem determin- 
ing the current flow from 
uniform linear structure resist- 
ance, per unit length measure- 
ments the drops along the 
structure. 

The drop between any two points 
the structure is: 


where the current (x), the 
current any point the structure 
and the drop potential. The 
current flow from the structure 
amperes per unit length is: 


i= 
x 


Ipdx [1] 


that fidx [2] 


where flow from the 
structure 


ture 


from the surface 
Combining [1] and [2], 


the drop from the surface 
any point well casing, integra- 
tion [3] gives, 
Hence, continuous record the 
second derivation the drop, 
measure the current flow 
from the casing every point. 
might possible make such 
measurement were not for the fact 
that any reasonably long length 
casing, the change the drop 
with time makes such measure- 
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ment impracticable, aside from other 
experimental difficulties. 


changing the integration limits, 
the equation for double probe 
span, found be: 


This means that (current flow 
from structure) were known 


determined from the second deri- 
vation the drop. the same way, 


the value on, the 


top the casing. Hence, the double 
probe does not remove the essential 
difficulty which found with the 
single probe. believed that this 
analysis shows that continuous 
record the drop along well cas- 
ing would rather limited value 
and probably not worth the effort 
required get it. 

Another way look the prob- 
average value between and 


Then [6] 


AF, — pl 


These relations indicate that along 
the casing will fixed with the 
greatest precision the span, 
made short possible. 


1 
2 


Advantages Double Contact Probe 
Measurements 

drop measurements were made 
with Brown potentiometer. The 
sensitivity the instrument was in- 
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creased beyond the manufacturer’s 
recommendations selecting tube 
with exceptionally low 
level, and checking the zero each 
measurement. With this arrange 
ment, potentials can measured 
precision two microvolts] 
through the well logging 
which was used for making the meas- 
urements. This made possible 
detect current milliamperes 
the Loudon casings with span 
feet. double contact probe 
has the following advantages 
single contact with the other termi- 
nal the wellhead: 

cates the current the 10-foot 


tion alone, and not superimposed 
the drop above the electrode. 
the contacts are only 
feet apart, thermal effects are 
ligible below the wellhead, 
The leads are parallel and simi- 
lar throughout their lengths, 
helps balance out extraneous 
fects. Hence, even equal precision 
could obtained with single 
tact, which doubtful, all 
above effects would seriously affect 
the results. 
Measurements Loudon 
along the casing. Measurements 
the overall drop along the 
were also made with various 
currents from various anodes. 
shows the equipment used 
ing the measurements. 
Sources Error Double Probe 
Measurements 
urements that are reproducible, lit 
necessary penetrate any scale 
the pipe surface and obtain good 
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tallic contact with the pipe. Rotating 
wheels with sharp points were tried 
but they were found unsatis- 
factory heavily scaled pipes. The 
best contacts found far are sharp 
silicon-carbide knife edges, pressed 
against the casing with much 
possible, the limit being the 
which would prevent heav- 
weighted probe from sliding 
the casing. Even then, much 


the cable was necessary 
some wells obtain reproducible 
readings each point. was then 
that the drop curve 
the down trip might differ much 
microvolts from the curve 
the trip, but both curves would 
similar shapes. was also no- 
that the probe remained 
location there was slow change 
the reading, the direction the 
hange being such that the and 
lown values tended approach 


other. was thought that 
and down readings could 
agree adjusting the pres- 
the blades that the resulting 
eadings would correct. However, 

little consideration shows that the 
riction the two blades may dif- 
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Figure 3—Two views 

cable truck, measuring 

wheel well head and 
Brown 


there would always constant 
thermal emf the probe circuit, 
provided the speed constant and 
the time interval between readings 
constant. 


d 
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TABLE 

Overall Drops for Ampere 
Anode distance from Well (Feet).................. Unknown 50 1000 250 500 
Pipe resistance (ohm x /ft.). . . 13.3 17.75 17.75 15.75 15.75 
Overall drop (mv.)........... ; 17.0 10.73 15.3 15.3 163 
Depth for point entrance (Feet). . 1280.0 608.0 863.0 972.0 1033.0 
Depth for uniform current density ee 2560.0 1216.0 1726.0 1944.0 2066.0 


Use Overall Drop Correct Probe 


Measurements 


The overall drop measurements 
provide means for correcting the 
double probe measurements. will 
shown later that simple im- 
provement, which being made 
the probe, will eliminate this error 
future measurements. 

Figure shows the overall 
drop measurements, made various 
times various casings, with vari- 
ous applied currents. The overall 
drop along the casing is, 

oO 
where the current the casing, 
the resistance per unit length the 
casing. will noticed Figure 
that whenever series measure- 
ments made which the current 
changed, that the change over- 
all drop very closely proportional 
the change current. This indi- 
cates that the distribution current 
along the casing fixed the re- 
sistances the circuit. The curves 
not pass through the origin be- 
cause the galvanic currents 
the casing. The overall drop changes 
slightly with the time, fixed cur- 
rent, but this change not more 
than percent half hour. This 
small percentage change always 


Ipdx 


increase; and occurs because 
parts the casing near the anode 
become polarized, which tends 
force the current enter the casing 
greater depths. 

Although the function 
not known, can assume certain 
simple forms for it, order get 
some idea how the current enters 
the casing from the earth. These 
sults are shown Table 
when the anode only feet from 
the well, Well “C,” the current 
enters the casing average depth 
608 feet. These rather surprising 
results indicate that the anode 
tion relatively minor 
tance and that suitable current dis 
tribution could obtained from 
anode almost any position 
though more current 
when the anode near the well. 
will shown that other 
tions make desirable place the 
anode reasonable distance from the 
well. 

The double probe measurements 
made before improvement 
contact may contain rather large 
probably nearly constant errors 
any one run. The overall drop meas 
urements are consistent, easily 
producible and contain 
thermal emf errors time 
permit the probe reach 
equilibrium. Hence, the best way 
eliminate much error 
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OVER-ALL IR DROP — MILLIVOLTS 


FIGURE CATHODIC 


from the double probe measure- 
ments apply constant correc- 
tion all the results each run, 
that the probe measurements are 
consistent with the overall drop 


CURRENT AMPERES 


measurements. summary the 
calculated corrections, wherever 
such corrections are possible, 
shown Table III. 

can seen from Table IIT that 


15.75 
WELL 

WELL 

WELL 

APPLIED CURRENT 


274 ASSOCIATION CORROSION ENGINEERS 


TABLE 


Corrections Drop Measurements With 
Probes (Microvolts) 


Applied Current (Amps) 
One Less Than One (Feet) 


the corrections for Well are con- 
siderably smaller than those for the 
other two wells. The reason best 
explained describing the methods 
used try eliminate thermal emf 
errors. low fluid level wells, cop- 
per wires were connected the 
knife blades. The temperature 
the blades would affected move- 
ment the probe, but since the 
blades were intimate contact with 
the casing, was thought that the 
copper-steel juncture should 
the blades, because they would prob- 
abiy soon reach the temperature 
the casing. fluid-filled wells, 
seemed preferable attach the cop- 
per wires the end the spring 
away from the blades. The amount 
heat which would flow from the 
knife blade the opposite end 
the spring would negligible when 
the entire assembly was fluid. 
now believed that thermal emf 
effects could have been greatly re- 
duced by. attaching steel wires 
equal length single knife blades, 
and placing both steel-copper junc- 
tures constant temperature en- 
closure the probe assembly. 

double probe could de- 
signed, which would make positive 
contacts with the casing only when 
the probe stopped, would also 
probably eliminate most thermal 
emf errors. 


Results Obtained with 
Double Probes 


Results the drop measure- 
ments with the double probe are 
all these curves there charac- 
teristic behavior near 
difference temperature the two 
contacts the probe. possible 
that the current interchange between 
casing and flow line also con- 
tributing cause. case further 
measurements are made, constant 
temperature copper-steel junctures 
should used, and then may 
possible determine the cause 
the surface effect. 


Well 

The data shown Figure was 
tubing and rods had been removed. 
Because was desirable get the 
well back into production, nearby 
flow line from another well was 
used anode, and only two satis- 
factory runs were made. Hence, the 
position the anode indefinite 
but measurement drops the 
flow line indicated that most the 
current entered the earth from the 
flow line considerable distance 
from the well. The tubing was en- 
tirely free corrosion, 
covered with thin film oil. 
was easy obtain good contact, 
and although this was the first meas- 
urement, believed that the re- 
sults are accurate showing gross 
anodic and cathodic areas 
actually exist on.the casing. Except 
for the surface 100 feet, current 
ampere removed all gross anodic 
areas depth 1900 feet. 
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FEET 


m 
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WELL 
CASING DROP MEASURENTS 
CORRECTED AGREE 
WITH OVER-ALL DROP 


FIGURE 


Well 

The data Figure rather un- 
satisfactory for several reasons. Very 
hard scale the casing made proper 
contact difficult. The possibility 
large thermal errors was first noticed 
this well but overall drops 
were measured. The applied current 


seems. increase both anodic and 
cathodic areas, rather than remove 
the anodic areas. These fluctuations 
with depth had been noticed pre- 
vious measurements and the only 
logical explanation them 
mixture joints casing dif- 
ferent resistances. However, the ca- 
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| AMPER 
ANODE 100 So. 


FEET 


AMPERE PRODUCES DROP 


iA 
> 


MEASUREMENTS NOT 
CORRECTED AGREE WITH 
OVER-ALL DROP. 


FIGURE 


identical shape with anodic 
curve obtained year previous and 
indicates that the curves are sta- 
ble and characteristic the well, 
and are determined principally 
ohmic resistances rather 


ization effects. The open circuit po- 
tential this well volt with 
respect calomel, which more 
negative (active anodic) than any 
other well 0.13 volt. (See Table 
I). There was great difference 
the distribution current from 
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IR DROP IN MICROVOLTS ON 8.5 FEET 


40 
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DEPTH - FEET 


GJ 
CURRENT 


CASING DROP MEASUREMENTS 
CORRECTED AGREE 
WITH OVER-ALL DROP 


FIGURE 


anode 100 feet and 300 feet from 


the well. 


Well 

Since the data Figure showed 
that the current distribution the 
casing was not sensitive the an- 
ode position, was decided use 
the maximum possible difference 


anode positions. The results shown 


Figure are for installed anode 
only 50° feet from the well, and for 


abandoned casing 1000 feet from 


the well. One might expect that the 


small anode only feet from the 
wellhead would give very uneven 
current distribution the casing, 
while the casing 1000 feet distant 
might expected give the most 
uniform possible current distribu- 
tion, since passes through all for- 
mations and the same size the 
protected casing. noted previous- 
ly, the thermal corrections these 
measurements were practically neg- 
ligible. The similarity the shape 
all the curves, and the agreement 
the two zero current curves all 
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TABLE 
Current Flow Between Casing and Earth Calculated from Probe Measurements Well 
(Amperes) 
Down Up Near Anode | Far Anode | Near Anode | Far Anode 
0.0 0.0 0.5 0.5 1.00 1.00 
—0.31 —).36 —0.345 —0.24 —0.38 —0.10 
RT erie 0.39 0.49 0.855 0.704 1.29 1.02 


indicate that the drop measure- 
ments are reliable about mi- 
crovolts. The current from the near- 
anode enters the casing mostly 
the top and bottom the well 
and decidedly less effective 
suppressing anodic areas the cen- 
tral part the casing. in- 
terest try determine just how 
effective the two values current 
from the two anodes are suppres- 
sing the gross anodic areas. This 
can done sub- 
tracting adjacent 
probe measurements, 
the differences being 
proportional the 
current flow 
from the earth be- 
tween the points 


tional the applied current. The 
differences shown Table are 
proportional the differences 
abscissa the extremities the 
curves Figure When the 


Table are plotted (Figure 


the effectiveness the two anodes 
reducing the anodic current can 
seen more clearly. Apparently 
current applied through 
anode slightly increases the 
corrosion, but this because 


measurement. The 
sums these differ- 


ences terms 
current are shown 
Table IV. 


assumed 


that the entire cir- 
cuit acts simple 
ohmic resistances 
indicated the 
curves Figure 
follows that for 
any anode position 
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drop any point 
the casing, propor- 
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effect variations casing resist- 
ance has been neglected. little con- 
sideration will show that variations 
casing resistance will increase 
the slopes all the curves Figure 
the same amount. The figure in- 
dicates that all gross anodic areas 
will removed the remote anode 
when the applied current about 
1.5 amperes and that the near anode 
less effective than the far anode. 


Well 


Results described indicate that 
there limit how near the 
anode can approach the well. was 
decided make similar test 
another well where installed sur- 
face anode 250 feet from the well 
could compared with well cas- 
ing which was 500 feet from the well 
under test. Resulting drop meas- 
urements are shown Figure 
The galvanic current open circuit 
curve this well very similar 
that Well the anodic areas 
occurring about the same depths 
and having about the same intensi- 
ties. Thermal emf corrections were 
somewhat larger because the fluid 
level this well was much lower. 
The calculated anodic and cathodic 
currents shown Figure not 
lie near straight lines Figure 
curves Figure show num- 
erous small inconsistencies. For 
these reasons believed that 
there are larger errors the data 
Well which make difficult 
determine the current required 
remove the gross anodic areas. How- 
ever, the general appearance the 
curves Figures and indicates 
that there very little difference 
the two anode positions, ap- 
pears that little would gained 
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placing permanent anode far- 
ther than 250 feet from the well 
protect. 


Significance Double Probe 
Measurements 


all casing drop measure- 
ments described, the 
tween measurements has been 
feet. The results then show whether 
the 50-foot length casing act- 
ing gross cathode anode. 
any such large area there are likely 
both cathodes and anodes 
under any condition moderate 
total current flow between pipe and 
earth, and hence, the smaller the 
interval between measurements, the 
larger the observed current densi- 
ties are likely be. This shown 
Table measurements made 
well another field where the 
interval between measurements was 
feet and the probe separation was 
8.5 feet. the interval between 
measurements decreased, the total 
circulating current appears in- 
crease and the current required 
for protection would also appear 
increase. the interval between 
measurements decreased below 
feet the apparent circulating cur- 
rent would probably show fur- 
ther increase, not because smaller 
galvanic couples are absent, but be- 
cause the limit resolution the 


TABLE 


Relation Observed Current Flow Between 

Casing and Earth the Interval Between 

Drop Measurements 


Interval Between Measurements (Ft.) 


100 
Anodic Current..| 2.03 | 1.18 | 1.05 | 0.78 | 0.60 | 0.43 
1.30 | 1.06 | 0.85 | 0.74 


Cathodic Current.) 2.29 | 1.46 


ee 

1.00 

0.10 

1.02 

0.92 

The 
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separation being ap- 


tween measurements will give more 
reliable information than 
foot separation, and continuous 
record the drop across 8.5 feet 
would give the most reliable picture 
possible. But even this procedure 
would not reveal the very small gal- 
couples determine when 
every part the casing made 
cathodic with the applied current. 
The double probe measurements 
give certain important information 
obtainable other way, such 
the initial gross galvanic conditions 
and the relative effectiveness 
anodes various positions. The fact 
demonstrated Figure that cur- 
rent from anode too close 
structure does little good, has never 
been shown the 
knowledge the 
writers. Unless some 
other means dis- 
covered for analyz- 
ing the data, double 
probe measurements 
may show that the 
casing not ade- 
quately protected, 
but they not pro- 
vide sure means 
for determining when 
the casing pro- 
tected. 


AND ANODIC CURRENTS 


Current-Potential 
Curves 


CATHODIC 


The current-poten- 
tial curve was shown 
the senior author 


factory means for de- 
termining the current 


for protec- 
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tion. This laboratory method was 
tried pipelines and gave reliable 
results, provided sufficient care was 
taken making the 
The so-called null-circuit which 
eliminates practically all the tedious 
calculations was devised Pear- 
and has since been applied 
numerous cases Pearson and 
others.* The Pearson circuit can 
adapted for use well casings. 
The characteristics the calomel 
reference electrode have been ex- 
amined and found reproduc- 
ible under field conditions, contact 
with the soil. The reference elec- 
trode cannot moved along the 
casing but can moved about 
the earth’s surface. doing this 
was found that more than about 
feet from the casing the readings 


CURRENTS 


WELL 


CATHODIC CURRENT 


ANODIC CURRENT 


FIGURE 


ANODE 


282 


KEY-MAKE BEFORE BREAK 


NEAR 
ELECTRODE 


N 


are all essentially the same, mat- 
ter how remote the electrode, unless 
some other large buried 
structure approached. This indi- 
cates that the electrode has been 
moved outside the field the cir- 
culating currents the casing, and 
other drops through the earth 
are avoided, measurement has 
been made which believed 
characteristic the surface the 
casing. 

Now desired draw current 
from the casing buried anode 
and measure its potential, and the 
same time keep the reference elec- 
trode “remote” from the casing. But 
when this current applied with 
some other structure the anode, 
there will drops between the 
electrode and casing. the true po- 
tential the casing meas- 
ured, these drops through the 
earth must eliminated from the 
results. 

The schematic circuits shown 
Figure were used obtain true 
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CIRCUITS FOR OBTAINING 
POTENTIAL CURVES 


FAR 
ELECTRODE 


current-potential curves the ex- 
ternal surface the casing. The 
anode was either temporary, consist- 
ing several 5-foot lengths 
inch pipe, abandoned well. 


The measuring circuit 


fied Wheatstone bridge described 


which two arms are 


the earth and the other two arms 
are the megohm resistor. The calo- 
mel electrodes were placed with the 
following objects mind: The 
measuring electrode should 
far from the well possible that 
deeper parts the casing will have 
some effect it; the far electrode 
should placed closer the anode 
that there sufficient voltage 
between the electrodes 
the bridge. 


Following the procedure for 


operating the circuits: With 


open, and with the anode 


also open, the open circuit potential 
the well determined adjust- 
ing the potentiometers connected 


voltmeter until the vacuum-tube 


clos 
this 

circu 
and 
that 
two 
The 
straig 
prote 
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indicates zero. The volt- 
meter then reads the open circuit 
potential the well. 

With small current through the 
ammeter and with and 
closed, the contact the one meg- 
ohm resistor adjusted until de- 
pressing the key the anode circuit 
produces change the 
deflection. This adjusts the circuit 
that the drop between the 
near and the well equal 
the drop between the contact 
Band the well through part the 
megohm resistor. The double poten- 
then adjusted until the 
voltmeter indicates 
zero. The potential the well cas- 
Potential readings are made 
The this manner with gradually increas- 
currents the anode circuit, 
with uniform time intervals 
about three minutes between read- 
ings. 

ribed 

Current-potential curves were ob- 
tained three wells using the null 


circuit with the anode and measur- 
the electrode various positions. 
curves are shown Figure 
Similar curves were also ob- 
potential for the drop between 
electrode and casing (Curves and 
similar curve was also ob- 
opening the anode circuit 
lance quickly measuring the poten- 


tial (Curve 8). will noticed 
for that each these curves consists 
two parts, nearly straight, hori- 
part and another nearly 
line with steeper slope. 
entia 


intersection these two 


lines the value the 
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The reason for this explained else- 
The method has the fault 
that the measurements are difficult 
make and require considerable 
time. the opinion the writers 
the basis this method funda- 
mentally sound and more reliable 
than the methods that are usually 
used pipelines when assumed 
that potential —0.85 volt with 
respect calomel copper-sul- 
fate electrode will protect the pipe. 
should pointed out that the 
Well has potential about 
—0.87 volt and Well —0.98 volt, 
according pipeline methods, 
they should protected without 
any applied current, yet both 
these well casings have holes 
them. thus seen that the usual 
pipeline methods for determining 
current requirements are not applic- 
able the well casings this field. 
The curves Figure all show 
amperes will adequately protect that 
part the casing whose potential 
being observed with this arrange- 
ment. the present stage have 
means for judging how much 
the casing being “observed.” 


One might think that since the 
current scale Figure being 
compressed for larger values cur- 
rent, that small unbalanced resist- 
ance between calomel electrode and 
casing would cause the curves 
increase slope toward the right, 
and the straight and sloping part 
the curves may caused 
errors adjusting the measuring 
circuit. But Curve true open 
circuit measurement. Curve 
calculated curve, with assumed 
unbalanced resistance 0.01 ohm 
between calomel electrode and cas- 
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ing. will noted that the true 
resistance curve decidedly differ- 
from any the actual curves, 
the actual curves are not the re- 
sult this kind error meas- 
urement. 


Discussion and Conclusions 
Current Requirements for Protection 


Two methods have been used 

determine the amount current re- 
quired protect well casing. Both 
methods have certain limi- 
and faults. The casing 
measurements will reveal the 
gross anodic areas, and 
the method assumes that when gross 
anodic areas are removed, all anodic 

areas are removed. When one at- 
use the method reveal 
smaller anodic areas, not certain 

whether the apparent anodes are 
real, are the result errors 
measurement and variations cas- 


ing resistance. 

The log current-potential curves 
have the fault that the measured po- 
tential may not true potential 
the well with respect reference 
electrode remote earth, because 

the upper part the casing will 
have the greatest effect the meas- 
ured potential. 

The results with either method 

are closely reproducible could 


expected, and they both give 


required protective current. When 
the results agree, within the pre- 
cision the separate methods, the 
only sensible conclusion 
they are both right. 


Current Distribution Casings 
The data drop measure- 
ments, with anodes various po- 
are sufficiently reliable 
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determine the current density along 
the casing, and the results show, 
even with short time measurements 
that easy obtain satisfactory 
current distribution along the cas- 
ing. The top and the bottom the 
casing seem collect most the 
current, and the central part the 
casing seems the most diffi- 
cult protect. However, this may 
because the four wells tested 
the extremities the casing are 
more subject corrosion because 
they are formations low resis- 
tivity. 


Comparison Well Casings with 
Pipelines 


Behavior well casings far 
examined differs radically from the 
behavior uncoated pipelines under 
cathodic protection. appears that 
6-inch well casing, 1500 feet 
long can adequately protected 
with about 1.5 amperes, which 
equivalent current density 
0.65 milliamperes per square foot. 
This lower than the requirements 
surface pipelines, which are re- 
ported require from milli- 
amperes per square One would 
naturally expect lower current re- 
quirements well casings because 
the oxygen supply either very 
low zero, and most the casing 
covered with cement. However, 
little known about the mechan- 
ism which continuous corrosion 
rate maintained when the casing 
insulated from the flow line, nor 
possible tell exactly from 
these short time tests what expect 
from permanent installations. 


Suggestions for Cathodic Protection 
Well Casings 


All the measurements reported 
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here were made relatively short 
time. Nothing known about the 
changes potential current dis- 
tribution along the casing with con- 
tinuously applied protective current. 
Potential measurements over long 
time should obtained order 
make more reliable estimates cur- 
rent requirements. This information 
could best obtained with perma- 
nent cathodic protection installa- 
tions several the wells. Be- 
cause the large number nearly 
identical units required, and because 
well casings differ somewhat from 
pipelines, desirable work out 
uniform design for the installa- 
tion. 

making test cathodic pro- 
tection the following considerations 
should fix the location each anode 
200 feet from the well; should 
located low place and buried 
where the soil not likely dry 
out; should removed far 
possible from the flow line and 
able locate soil low resis- 
tivity. With some wells may 
impossible locate the anode 
that does not expose any the 
surface pipes electrolysis. All 
questionable pipelines should 
tested for stray currents, and all 
anodic conditions corrected before 
the rectifier turned on. 

The following seems the 
best procedure for controlling the 
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external corrosion well 
Measurements should made 
determine the-magnitude the gal- 
vanic current between flow lines and 
casings, and these currents are 
found appreciable magni- 
tude with the casings anodic, 
would advisable insulate the 
flow lines from the casings. 
obviously cheaper reduce the cur- 
rent flow from the casing with in- 
sulation than with cathodic protec- 
tion. That is, cheaper install 
insulation early the life the 
field rather than wait until leaks 
appear and then try stop all the 
corrosion with both insulation and 
sidered advisable insulate 
part the wells field. Wells 
that originally showed 
rents would probably carry larger 
currents after other wells are 
lated. Partial insulation might not 
reduce the total current flow and 
might produce worse anodic condi- 
tions surface structures. The pro- 
duction records individual wells 
may value locating leaking 
casings. Sudden changes 
production wide differences be- 
tween adjacent wells might indicate 
leaks from sands above the produc- 
ing sands. not considered de- 
sirable apply cathodic protection 
leaks have been discovered and eco- 
nomic considerations indicate some 
saving can effected its use. 
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Maintenance and Economics Overhead 


Line Hardware and Guy Strand* —Part 


(Conclusion) 


Couy* 


Zinc Coated Steel Guy Strand 
Maintenance Replacement 


ECAUSE the almost infinite 

possible number combina- 
tions load supported and its 
own physical position space, prac- 
tically each guy strand installation 
constitutes individual replace- 
ment problem. Also, this replace- 
ment must made time, often 
risk serious structural failure. Guy 
strand maintenance should, there- 
fore, given particular attention. 


Collection Data 


The uniform, quasi-circular cross 
section strand suggests the amen- 
ability its replacement problem 
the method developed the last 
section for units uniform section. 

was decided collect suf- 
ficient number specimens each 
the sizes strand use the 
system, uniform possibe age 
distribution four years and over, 
and representative geographical 
dispersion over the industrial, urban 


*% A paper presented at the Annual Meeting 
of NACE in Chicago, Il., April 7-10, 1947. 
* Duquesne Light Co., Pittsburgh, Pa. 


and rural areas the then 
attempt determine: 

Rates diameter decay for 
areas various pollution 
severity. 

Relation strength and cor- 
roded diameter. 

With such information available 
would only necessary also 
know the maximum load involved, 
including the required safety factor, 
achieve intelligent replacement. 

Unfortunately, not many speci- 
mens desirable could collected 
because the number qualifica- 
tions met each, positive 
identification installation date be- 
ing the most difficult, especially for 
older specimens. 


Tabulation and Analysis Data and 
Test Results 


Table are given the data 
and test results from specimens 
5/16-inch steel strand. Each speci- 
men was mechanically cleaned and 
weighed length, minimum and aver- 
age diameters measured; the condi- 
tion the coating and the type 
corrosive attack the steel re- 
corded. The specimen was then 
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Figure 16—Average diameter-Age relation for 5/16-inch class A-coated, galvanized guy strand. 


slowly loaded failure and its ulti- 
mate strength and percent elonga- 
tion determined. piece the core- 
strand, previously cut off from each 
specimen, was also loaded failure, 
its ultimate strength being used 
calculate that the strand when new 
and its percent elongation being con- 
sidered that the strand when new. 


All data and test results, recorded 
Table VI, are self-explanatory 
with the assistance the notes fol- 
lowing the tabulation. These results 
are plotted Figures 21, in- 
clusive, resulting fairly definite 
trend graphs. 

The segregation pollution areas, 
attempted the use median 


17—Unit weight-Age relation for 5/16-inch class A-coated, galvanized guy strand, 
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Figure 19—Strength-Age relation for 5/16-inch class A-coated, galvanized guy strand. 
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18—Minimum diameter-Age relation for 5/16-inch class A-coated, galvanized guy strand. 


ASSOCIATION CORROSION ENGINEERS 


Figure relation for 5/16-inch class A-coated, galvanized guy strand. 
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Figure 21—Corroded strand strength 5/16-inch galvanized guy wire. 
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Figure 22—Corroded strand strength 3/8-inch galvanized guy strand. 


Figure 23—Corroded strand strength 7/16-inch galvanized guy wire. 
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Figure 24—Corroded strand strength 1/2-inch galvanized Seimens-Martin messenger cable. 


lines Figures 16, and 19, and 
observation the degree agree- 
Table VI, only fair. 


The only positive conclusion de- 
rived from analysis these data 
well other available information 
that the only parts the area 
that can classed consistently 
severe pollution are the lowest 
parts the industrial valleys tra- 
versed trunk line railroads; also 
the adjacent areas higher eleva- 
tion the direction the prevailing 
winds blow the industrial fumes and 
flue gases. 

The previously calculated two-to- 
one relationship weight decay rate 
that average diameter rate, 
Figure and Figure 16, and also 


strength decay rate that 
minimum diameter, Figure and 
Figure 18, materialize reasonably 
well, particularly the latter. The per- 
cent divergence from agreement are 
indicated Figures and 17. 


Attention called what has 
been called the “effectiveness” 
the zinc coating, indicated the 
beginning the sloping character- 
istic Figures 16, and 18, start- 
ing about years after installa- 
tion, while the coating apparently 
disappears five eight years, 
indicated Table III. The strength- 
age characteristic Figure indi- 
cates appreciable drop strength 
soon after installation, however, al- 
though the full decay rate does not 
set until after exposure nine 
ten years. 
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Figure 25—Remaining minimum diameter versus age for 7-strand galvanized guy strand. 


should also noted that the 
plot specimen elasticity vs. age, 
Figure 20, indicates trend, being 
entirely random. should clear 
from this that the original elasticity 
the strand cannot long de- 
pended upon relieve overloads, 
emphasizing the necessity for regu- 
lar inspection and timely replace- 
ment. 


The relationship remaining 


strength vs. minimum corroded di- 


ameter, Figure 21, maintains quasi- 
parabolic relationship the form 


[17] 
1000 
and ke =——4 


This applies approximately 


percent original strength, where the 


relation becomes indefinite, strength 
dropping off rapidly. 

While specimens sufficient 
age spread could not secured for 
the and steel and 
the Siemens Martin (now 
obsolete), determine the trend 
their decay rates, Figures 22, and 
are the strength-diameter rela- 
tions, indicating the parabolic form, 
similar that Figure for the 
5/16-inch strand and probably appli- 
cable percent original strength. 

There reason believe that the 
inches per year penetration all 
four sizes strand consideration 
substantially the same. this 
assumption, Figure 25, indicating 
the maximum rate decay di- 
ameter for all four sizes, has been 
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Figure 26—Diameter replacement 5/16-inch galvanized guy strand. 
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aphs Figures 21, 22, and 
have been re-plotted Figures 


29, inclusive, indicate for 
Maximum permissible load, 


pounds, average pollution area. 


cement diameters for average and 


For convenience use, the re- 
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Maximum permissible load, 


The strength vs. minimum diame- 
pounds 


evere pollution areas have been tab- 
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derived from that Figure for 
Table VII. 
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Figure 27—Diameter replacement 3/8-inch galvanized guy strand. 


ment parts determined result- 
ing lower annual costs. Brief con- 
sideration will given the latter 
oint the light probable service 
life. 

Annual costs, the accountant’s 
charges, include such items 
depreciation, interest, taxes, ob- 
solescence, premature retirement, ac- 
cidental damage, etc. these all 
but the first, being investment 
charges, may usually taken 
certain fixed percentage total 
plant investment. 

Depreciation, however, applied 
any unit may taken equal 
the reciprocal service life. 

Thus, general, may write 
for any unit 


where 


cost 
cost (per unit) 


labor ratio (installation labor 
cost cost material) 


charges (not in- 
cluding depreciation) 
service life 


Since and are same for equiva- 
lent units, economic comparisons 
and studies may made using 
and solving for the other. 


Maximum Permissible Price for More 
Durable Substitute Materials 


Let: life unit No. 
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Figure 28—Diameter replacement 7/16-inch galvanized guy strand. 


improved unit No. 
that unit No. 

service life 


Then using equation and 
equating the annual costs for the 
two units, can shown that, 


+1) 
curves equation 19, with the 
independent variable and the follow- 
ing constants, 


[19] 


10, 20, and years 


Thus only necessary de- 
termine L,, previously discussed, 


use such solution for any 
tion applying. 


Comparison Annual Costs 
‘Hot-Dip Galvanized Strand 


tion Labor Cost Material Cost 


Utilities grade guy strand nor- 
mally available three coating 
ounces zinc per square foot 
surface, respectively. Zine coatings 
are produced the hot-dip and the 
electrodeposition methods 
petitive prices. 

All strand displays great 
ity service life due the varia 
bility the loading, construction 


i 

equ: 
clas 


June, 1948 


and exposure combinations 
which subject. Generally ap- 
plicable cost comparisons are, there- 
fore, usually difficult make. 

The strand service life derivations 
the previous section have been 
used equation the following 
cost comparison the three classes 
hot-dip galvanized strand. 

Let the annual cost 5/16-inch, 
class coated strand 


ondi- 


Also the annual cost any other 
size and/or class strand, assuming 
equal labor ratio for all sizes and/or 
classes strand, would 


[18b] 


CORROSION OVERHEAD LINE HARDWARE 299 


Figure 29—Diameter replacement 1/2-inch Siemans-Martin galvanized guy wire. 


a 

While equation 18b gives the an- 
nual cost for any strand any labor 
ratio, more general form, indepen- 
dent labor ratio, would result 
more easily applicable expression 
This may accomplished divid- 
ing equation 18b the in-place cost 
the 5/16-inch, class 
strand, 


where 


[20] 


tive annual cost for any strand 
which, obviously, multiplied 
would result the abso- 
lute annual cost. 

Figures and 32, for average 
and severe exposure, respectively, 
are plotted the graphs equation 


tin 
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TABLE 
Minimum Permissible Strand Diameter Before Replacement for 
and Severe Areas Pollution. 
Pittsburgh, Pennsylvania 
5A,” Strand 34” Strand 7A,” Strand 14” Siemens Martin 
(6000 Lb.) (11500 Lb.) (18000 Lb.) (13000 Lb.) 
Minimum Maximum Permissible Maximum Permissible Maximum Permissible Maximum Permissible 
Strength Diameter (Inch) Diameter (Inch) Diameter (Inch) Diameter (Inch) 
(Lbs.) Average Severe Average Severe Average Severe Average Severe 
2400 (.240) (.274) 
3000 (.262) (.296) 
3600 (.305) 
4500 310 (.286) (321) 
5000 (.295) (.329) 
5500 303 337 (.370) 405) 
6000 3il 345 (.310) (345) (.380) (415) 
6500 318 (.316) (.351) 
7000 326 (.323) (.358) 
7500 333 (.329) (.363) 409 444 
8000 340 (335) (370) A419 453 
8500 347 (341) (.376) 428 .462 
9000 347 382 436 ATi 
9500 353 387 444 479 
10000 359 393 453 
10500 364 399 A461 
11000 
11500 | 375 410 A77 
12000 
12500 
13000 425 
13500 395 ae 
14000 400 
14500 405 
15000 410 
15500 
16000 
16500 425 


for all three grades 5/16-inch, 
and hot-dip gal- 
vanized strand. Values used 
were derived from manufacturers’ 
quotations, prior release price 
controls. Values for were secured 
the use Table VII and Figure 
the preceding Section, plus the 
life the coatings. 


Correction Factors for Equal Installa- 
tion Labor Costs for Equal Sizes 
Strand 

utility plant cost accounting the 
simplest method for distributing in- 
stallation labor costs for the smaller 
items apportionment pro- 
portion material cost, con- 


stant labor ratio. This the assump- 
tion made the preceding deriva- 
tion. 

While there could objection 
this method appiied equiva- 
lent coatings various size strand, 
might considered objectionable 
from sales engineering point 
larger installation labor costs 
equal size strands heavier 
ing. 

meet such objection the 
lowing expression has been 
for correction factor, 
ble the class and coating 
annual cost graphs Figures 
and 32. 


q 

June 

able 

Values parentheses are not usable, being below percent original ultimate strength for the inch strand, and below 

Joa hag percent of the original ultimate strength for the 34 inch, 7’ inch and 1% inch strands. See text. q 
: 

Figure 
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Figure 32—Relative unit annual cost 7-strand 7/16-inch, 3/8-inch and 5/16- inch hot-dip zinc coated 
guy wire with grade and cootings severe corrosion area. 
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Figure 33—Correction 


(E) for guy wire annual cost 
curves. 
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TABLE 


Minimum NESC Strength Requirements for Line and Anchor Guys, for Each Conductor 
Supported, Under Heavy Loading Conditions 


MINIMUM STRENGTH REQUIRED (POUNDS) 
and NESC Line Anchor Guy-Lead=1 Anchor 
Wind Construc- |-——- - 
Wire Size Load tion 10’ 15’ 25’ 10’ 15’ 25’ 10’ 15’ 25’ Dead- 
(B. Lbs. Grade Pull Pull Pull End Pull Pull End Pull Pull Pull End 
800 B 360 480 720; 1200 410 630 970| 1695 660 925; 1465) 2685 
| No.6... (45) Cc 275 365 550 915 350 480 735} 1290 505 705; 1115) 2050 
N 205 285 445 800 270 385 610) 1130 405 580 940) 1790 
1000 B 425} 580) 875) 1500) 550) 720) 1185) 2115 795| 1135) 1810) 3360 
No. 3. (47) C 325 440 670) 1140 415) 575 905; 1610 605 865| 1375) 2560 
N 245 345 545} 1000 330 470 750} 1410 495 720; 1165} 2240 
1400 B 560} 770) 1190} 2100) 735) 1035) 1630) 2975) 1080) 1555) 2490) 4695 
No. 1/0 (54) Cc 430) 590) 910) 1600) 560; 790) 1240) 2260; 825) 1185) 1900) 3580 
N 335} 475) 755) 1400) 450) 650) 1045) 1980) 680) 1620) 3130 
2000 B 765| 1065) 1665) 3000) 1015) 1440) 2290) 4245) 1510) 2185) 3525) 6620 
No. 4/0 (61) 585 810} 1270) 2285 770; 1100) 1740) 3240) 1150) 1660; 2685) 5120 
N 460 660} 1060) 2000 625 910} 1475) 2830 955} 1405) 2300) 4480 
ie” Messenger 9000 B 3100) 4450} 7150) 13500; 4450) 6135) 9960) 19125; 6460) 9490) 15550) 30300 
with 350 MCM | (150) Cc 2360} 3390) 5450) 10300} 3390) 4670) 7580) 14560} 4920) 7230) 11850] 23100 
22 KV. Cable N 1950} 2850) 4650) 9000) 2700) 3975) 6525; 12750) 4190) 6210) 10250) 20200 


1, Numbers in parentheses are the wind pressure in pounds for 100 feet of conductor or cable and messenger at 4 lbs. per sq. ft. 
of projected area. 


Here the material cost ratio 
any strand with class 
coating that the same size 


using the same manufacturers’ prices 
used before for values k’. 
Examination the cost graphs 
the correction factor graphs, 
Figure 33, shows that the most heav- 
ily coated strands perform most 
economically severe exposure, the 
economy increasing considerably 
the higher labor ratios. The case 
the same for areas average ex- 
though lesser degree. 


factor 
cost 


Conclusion 
facile, compact generalizations 


2. For class C and B construction wind load is multiplied by 1.78 before combining loads. 
3. Reduction of wind loading due to angularity of incidence is neglected. 
4. Guy attachment is assumed at point of application of loading. 
5. Minimum strength required is 100 percent for grade N construction. 

Minimum strength required is 114.3 percent for grade C construction; NESC requirement. 

Minimum strength required is 150 percent for grade B construction; NESC requirement. 

. . . 
[21] possible. may said con- 


clusion that are attempting 
collect the necessary factual data 
and devise simple, easily applicable 
methods for analyzing quantitatively 


with class coating. the various phases the overhead 
factor graphs versus labor ratio The results presented are only 


partial and the data perhaps meager. 
presented for consideration and 
discussion those similarly situated. 
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LOCAL SECTION ACTIVITIES 


John Nee, Technical Director 
the Napko Paint and Varnish Co., 
Houston, Texas, presented infor- 
mative paper, Paint Tool the 
Corrosion Engineer, during the 
Houston Section meeting held April 
28. Forty members NACE and 
guests attended the dinner meeting, 
which was held the Houston En- 
gineers’ Club. 


Mr. 
resins used pigments from 1908 
the present, and dwelled upon 
the latest discoveries and usages 
chlorinated rubber, phenolic resin 
and vinyl resin. Each fits into 
definite pattern application and 
service for coatings applied metal 
surfaces. stressed that there 
all-purpose coating system, and 
each installation must dealt with 
complete and individual prob- 
and fully understood before 
system can adopted. support 
his discussion, Mr. 
panels various coating systems 
tested under tide water conditions 
the Florida Coast. also 
showed pictures revealing the cor- 
rosion resistance chlorinated rub- 
ber aqueous and acid environ- 

During the discussion which fol- 
lowed presentation the paper, Mr. 
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Nee traced the history 


heating and chilling with 


Co., Division General Paint Corp., who 
ably handled the chairmanship the 
Exhibits Committee for the highly success- 
ful 1948 NACE Conference and Exhibition 
held St. Louis, has been named General 
Chairman the 1949 All-Corrosion pro- 
gram the Association, which will held 


Plaza Hotel, Cincinnati, Ohio, was an- 
nounced Campbell, Executive Sec- 
retary NACE. Mr. Campbell also an- 
nounced that Berry, Servel, 
Evansville, Ind., was appointed Technical 
Program Chairman for the 1949 Confer- 
ence, and Murrey, Midwestern Engine 
and Equipment Co., Tulsa, Okla., was 
named Chairman the Exhibits Commit- 


Nee reported that yet researchers 
have not found single paint 
ble withstanding high tempera 
tures under atmospheric 
such for use smoke stacks. 
said that all paints recently 
committee the Paint, Var 
nish and Lacquer Association brokt 
down when submitted 


test made simulate effects 
rain stack under high 
ture. 

short business meeting, 
which Hugh Waldrip, Gulf Oil Corp. 
presided, preceeded presentation the 
paper Mr. Nee. During the meet 
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NACE NEWS 


ing was tentatively decided 
hold the next Section meeting June 
19. Scammon, Houston Oil 
Field Material Co., was named Chair- 
man the Program Committee for 
the next meeting. technical ses- 
sion planned for the June meeting, 
but arrangements are under way for 
barbecue and general get-together. 


Tulsa Section held meeting 
conjunction with the International 
Petroleum Exposition and Congress 
May 20. Bullock presided over 
the meeting, which was held the 
South Auditorium the Tulsa High 
School. Two papers were presented. 
George Crain, Interstate Oil Pipe 
Line Co., Shreveport, La., presented 
the paper, The Installation and Per- 
formance Scale Traps-in Sour 
Crude Service, and Scott Ewing, 
The Carter Oil Co., Tulsa, read the 
paper, Protection Cas- 
ings Loudon Field (Illinois), 
which had prepared collabora- 
tion with Bayhi, also Carter 
Oil Co. Mr. Ewing originally pre- 
sented this paper the national 
meeting the Association, held 
St. Louis, and the paper repro- 
duced this edition Corrosion. 
During the business meeting was 
voted hold the next meeting 
7:00 the Burlingame Hotel, 
Bartlesville, Okla. James Hart 
the National Zinc Company, Bar- 
tlesville, will present paper enti- 
tled “Corrosion Problems 
Manufacture Sulfuric Acid.” 


New Officers the North Texas 
Section, Chairman Tom Statham, 
Magnolia Pipe Line Co., Dallas; 
Vice Chairman James Clay, Jr., 
Service Engineers, Inc., Fort 
Worth; Secretary Treasurer 


Sims, Consulting Engineer, Dallas, 
and Assistant Secretary Treasurer 
Starbird, Southwestern Bell 
Telephone Co., Dallas, officially 
took over their respective duties 
the May meeting the Section. 
They had been elected April 29. 
Members voted that meetings the 
Section held the last Thursday 
each month. However, there will 
meetings the Section during 
June, July and August. 


Shreveport Section held dinner 
meeting that Louisiana city May 
13. The principal speaker was Wm. 
Levert, Corrosion Engineer, 
United Gas Pipe Line Co., who read 
the paper, Utilization Electrically 
Insulated Couplings Corrosion 
Control. Mr. Levert originally pre- 
sented the paper the South Cen- 
tral Regional meeting Houston, 
Texas, Sept. 1947. The paper was 
published entirety the January 
1948 issue Corrosion (Vol. 
No. pp. 24-28). 


San Francisco Bay Area Section 
will meet June the auditorium 
the Pacific Gas Electric Co., 
building Oakland, according 
Wachter, Shell Development Co., 
Emeryville, Calif., 
man. The speakers, Snead 
various aspects corrosion preven- 
tative maintenance employed the 
San Francisco-Oakland Bay Bridge. 
addition, sound film, “Must 
Rust,” dealing with application and 
benefits hot dip galvanizing, will 
shown. The film being loaned 
the Section the American Hot 
Dip Galvanizers Association. 


4 

= 

q 
q 

who 
the 
tion 
pro- 
and 
an- 
ical 
fer- 
jine 

was 
mit- 


CORROSION 


Cleveland Section met May 
the Carter Hotel that Ohio city, 
according report made Sec- 
tion Secretary Carl Heil, Heil 
Process Equipment Corp. The main 
business the agenda was election 
new officers for 1948-49, and they 
are follows: Chairman, Con- 
nelly, William Co., Inc.; Vice 
Chairman, Febrey, American 
Steel Wire Co.; Secretary-Treas- 
urer, Vereeke, Heil Process 
Equipment Co. The speaker the 
evening was The 
Dow Chemical Co., Midland, Mich. 
His topic was Galvanic Anodes 
Cathodic Protection System. The 
meeting was the last the 1947-48 
term. The next meeting scheduled 
the fall. 


Chicago Section held its final 
meeting the 1947-48 term May 
20. social get-together preceded 
the dinner meeting. William 
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Standard Oil Co., Indiana, 
Pipe Line Division, presented 
paper Potential Measurements 
the Field. New officers for 1948-49 
were installed. They are follows: 
Chairman, Casey, Jr., Crane 
Co.; Vice Chairman, Victor Pay- 
ton, Commonwealth Edison 
Secretary, Jablonski, Hunter 
zynski, Witco Chemical Co. The 
Section will resume technical 
sions the Fall. 


St. Louis Section held dinner 
meeting May the York Hotel, 
for the purpose completing 
ization. Business occupied the entire 
evening, has been the case 


previous sessions. the last meet- 


ing, April 29, Laws were ap- 
proved. With 
lems disposed of, officers are now 
concerned with technical programs 
and meetings for the Fall-Spring 
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DR. NEIL GORDON, professor chemistry, Wayne University, Detroit, Mich., was honored 
group scientists, convened Chicago from all parts the United States, April for 
contributions chemistry and related sciences made possible through nationally known project 
which fathered. The Gibson Island Research Conferences, originated Dr. Gordon and 
actively directed him for nine years, provided the occasion for the program, the principal 
feature which was ceremony renaming the Conferences. unanimous vote, the scientists 
responsible for the Conferences decided that they shall known henceforth the Gordon 
Research Conferences. 

scroll signalize the name change and the reasons for its adoption was presented Dr. 
Gordon the meeting, which took place dinner the Hotel Stevens before some 500 
leaders the field chemistry and its closely related sciences. large number these 
scientists were attendance also American Chemical Society meetings, which took place 
Chicago the same week. 

Begun 1938, the annual summer-long Conferences have had their primary purpose the 
bringing together experts for the pooling research findings and the stimulation sugges- 
tions aimed the advancement chemical frontiers. Gifts from industrial companies and 
from private research laboratories have aided the The Record Chemical Progress was 
started record materials growing out the Conferences. still edited Dr. Gordon. 

During the first nine years, the Conferences were held each summer Gibson Island, Md. 
1947, the management committee decided move larger quarters Colby Junior College, 
New London, Simultaneously, Dr. Gordon asked relieved the active management 
the Conferences. This was because the heavy duties which had come him his acceptance 
1942 the chairmanship the chemistry department Wayne University. has continued 
take active interest the Conferences program. technical session corrosion has been 
part these Conferences for number years, and the program for this year appears 
the following pages. 


4 


ap- 
rob- 
NOW 
ams 
ring 


NACE NEWS 


term. Keller, Johns-Man- 
ville, Chairman the Section. 


South East Region NACE 
sponsored the program for the 
weekly luncheon meeting the 
Georgia Engineering Society March 
Atlanta. Paul Boyd; Geor- 
gia Co., explained the aims 
and purposes NACE and exhibited 
copies Corrosion and the annual 
conference program. Mr. Boyd in- 
troduced the NACE members the 
meeting and then presented Ivy 


Parker, Plantation Pipe Line Co., 
guest speaker. Dr, discussed 
“Corrosion and Products Pipeline 
Operations.” 
CORRECTION 

Through error preparing the 
Membership Directory for the Jan- 
uary 1948 issue Corrosion, the 
correct company affiiation 
Ruffing, Brooklyn, Y., was not 
given. Mr. Ruffing’s correct com- 
pany affiliation Magnode Prod- 
ucts Co., Inc., 139-151 Banker St. 


CORROSION CONFERENCE PROGRAM 


The program for the 1948 Amer- 
ican Association for the Advance- 
ment Science Corrosion Confer- 
ence now known Gordon Re- 
search Conference has been com- 
pleted, according Denison, 
National Bureau Standards, chair- 
man this year’s AAAS Corrosion 
Conference. This year’s program will 
held July through Colby 
Junior College, New London, 
Corrosion conferences 
sponsored annually since 1941 
Previously held Gibson 
Island, Md., the location was changed 
Colby Junior College 1947. 


The papers listed for the 1948 
Conference cover two general sub- 


Success the U.S. Ordnance Depart- 


“canning” guns and other items 


for storage was demonstrated recently 
when the Army made spot checks 
eral depot sites. Only slight specks rust 
and corrosion were found after 


years’ storage such items guns, tanks 
and trucks. This the first report in- 
spection results this storage method 
made the Ordnance Department, al- 
though the Navy and Air Force have 
“canned” and ships, planes 
and other equipment. 


jects, Surface Reactions Metals, 
and Modern Techniques Corro- 
sion Research. With the objective 
considering the broader aspects 
corrosion, invitations participate 
the Conference have been ex- 
tended physical chemists con- 
cerned with the phenomena which 
occur metal surfaces. limited 
number applications from those 
persons interested attending the 
Conference will accepted. All ap- 
plications should mailed 
George Sparks, Chemistry Depart- 
ment, Rhode Island State College, 
Kingston, 

The program for the July 26-30 
meeting follows: 

Symposium-Critical Experiments Pas- 
sivity. 

Oxide Films, Mears, 
nois Steel Corp. 

Oxide Films, Brown, 
Nemours Co. 

Adsorbed Films, 
Ohio State University. 

Adsorbed Films, Hackerman, Univer- 
sity Texas. 

Electron Configuration and Related Phe- 
nomena Metal Dissolution, 
Uhlig, Massachusetts Institute Tech- 
nology. 


Surface Reactions Occurring Vacuo 


duPont 


Fontana, The 


isin 
ses- 
tire 
of 
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and Low Pressure Gas Atmospheres Corrosion Problems, Hadley 
High Temperatures, Gulbran- Susquehanna Pipe Line Co. 
sen, Westinghouse Electric Corp. July 
Surface Free Energy and its Microscopic and Diffraction Methods 
University Chicago. Bell Telephone 
Depolarizers and the Diffusion Layer Correlation Metallographic 
Metal Dissolution, King, New Corrosion Studies, 
York University. Loose; The Dow Chemical Co. 
July Application the Polarograph June 
Oxygen, Jr., University University Oregon. 
Generalized Theory Corrosion Inhibi- Measurement Surface Roughness 
tion, Hackerman, University Metals, May, The International 
stitute Technology. sion Tests, Ellis, American 
Applications the Pearson Null Circuit ing Mill Co. 
AES MEETING BEGINS JUNE 
The technical program for 

Convention, held Conven- Electropolishing Silver Cyanide 
tion Hall, Atlantic City, J., June tions, Gray, Oneida, Ltd. 
Diaphragm Tanks Eliminate 

July has been completed, ness Cooper Plating, 
according Horace Smith, AES and MacKinnon, duPont 
General Convention Chairman. The 

Industrial Finishing Exposition, Chromic Acid Plating Baths, Seeg- 
also sponsored AES, will held miller and Lamb, National Bureau 
conjunction with the Convention. Standards. 
The Ambassador Hotel Atlantic June 
City has been designated head- Description, Design and Production 
quarters and place registration Conveyorised Spray Finishing Sys- char 
for the Convention. The program tem, Schwartz, 

rona Typewriter Corp. 
follows: The Electroplater’s Metal the wor 
year 
subjected low temperatures loses its tendency rust and corrode, according nect 
report made Ensign Mallory, Civil Engineers Corps, U.S. Navy, and recently 

returned from second visit Little America Antartica, Equipment left 
behind the Byrd Expedition 1947, displayed signs corrosion when inspected early 
1948. addition remaining bright, equipment was perfect operating condition. Gish 

Dug out 10-foot snow tractor was started the fuel, and 
storage battery which had remained for year. was first preheated with hot blasts 
remove inches ice which had accumulated the instrument panel. jeep which had degr 
been left canvas-covered shed started without preheating, did two GMC 
motor 25-30 generators. Other equipment which showed sign rust and started 
immediately was gasoline engine D-6 tractor, TD-9 International tractor, and battery 
charging apparatus, Most striking example the slow rate deterioration equipment corr 

Little America, Ensign Mallory reported, illustrated wind-driven generator which 
has been running continuously without maintenance since was erected members the crate 
1933-34 Byrd Expedition, Co., 
filiat 
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Lowenheim, Metal Thermit 
Corp. 

The Importance Acid Ratio 
Phosphatization Steel, Murphy 
and Virginia Poly- 
technic Institute. 

Metal Cleaning, Con- 
sultant. 


June 

Circulating Electrolyte Cell 
Plating Evaluation, Dimon, Car- 
Steel Corp. 

Bright Barrel Plating 
Zinc, 
Fastener Corp. 

Plating Copper-Zinc Alloys, Gra- 
ham, Graham and Associates. 

The Deposition Metals Plastics 
Employing Reduced Copper Films, 
Narcus, Electrochemical Industries, 
Inc. 

Judging the Quality Plated Parts, 
Motors Corp. 

Practical Methods Cost Finding and 
Estimating Metal Finishes, Breg- 
man, Consultant. 


and 
United-Carr 


John Crossett has joined the 
Development and Research Division 
The International Nickel Co., 
New York, was announced 
Wickenden, Vice President 
that Division. Mr. Crosett 
will follow railroad development 
work, and succeeds the late Fred- 
erick Huston. For the past 
years, Mr. Crossett had been con- 
nected with the Chicago, Milwaukee, 
St. Paul Pacific Railroad. Previ- 
ously was associated with the 
Gisholt Machine Co. received 
Bachelor Chemical Engineering 
degree from the University Wis- 

corrosion engineers formerly asso- 
ciated with the Plantation Pipe Line 
Co., Atlanta, Ga., have become af- 
with the Trans-Arabia Oil 


NEWS 


The Spiral Contractometer, New Instru- 
ment for the Measurement Stress 
National Bureau Stand- 
ards. 


Room, Martin, United Chromium, 
Ine. 


Project 5—Some Effects Copper 
Impurity Nickel Plating Solutions 
and its Effect the Salt Spray Re- 
Nickel and Chromium De- 

Project 6—Determination the Porosity 
and Corrodibility Electrolytic Metal 

Project 7—The Effect Internal Stress 
Thickness Determination the Jet 
Method, Read. 

Project 9—Physical Properties Nickel 
Deposits, Brenner and Jen- 
nings. 


PERSONALS 


Co., and are now Arabia engaged 
corrosion work. Both are mem- 
bers NACE. 

Vestal has been named 
the managerial staff the Firth 
Sterling Steel Carbide Corp., 
Keesport, Pa. During the past eight 
years, served head indus- 
trial engineering both the Farrell 
and Duquesne plants Carnegie- 
Illinois Steel Corp, and more re- 
cently served its company staff. 

William Hubbard, President 
the Cherry Rivet Co., Los Angeles, 
Calif., has been named the Board 
Directors the California Manu- 
facturers Association. 

Lawrence Muse has been ap- 
pointed Assistant the General 
Manager, Industrial Division, Sher- 
win-Williams Coe, Cleveland, Ohio. 

Harold Vagtborg, President and 
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Director Midwest Research Insti- 
tute, Kansas City, Mo., since its in- 
ception January 1945, an- 
nounced the Board Governors 
his resignation permit him ac- 
cept appointment, effective Septem- 
ber 1948, President and Direc- 
tor Southwest Research Institute, 
Houston, Texas; Director the 


Institute Inventive Research; and 


Director the Foundation 
Applied Research also Technical 
Director the 3500-acre Essar 
Ranch, all located just outside the 
city limits San Antonio, Texas. 
All four institutions were founded 
Tom Slick, oil man and rancher 
San Antonio. Dr. Vagtborg will 
remain President and Director 
Midwest Research Institute until 
July 1948, which time will, 


Earl Kendall, Materials Engi- 
neer, Consumers Power Co., Jack- 
son, Mich., died his home April 
following brief illness. Born near 
Peoria, Mr. Kendall had been 
associated with the Consumers Power 
Co., and Commonwealth and South- 
ern Corp., since 1920. For the past 
years had been chiefly con- 
cerned with overhead line materials 
and design. Previously had been 
concerned with industrial and elec- 
trical station design. Responsibile 
for many innovations 
tions, widely known through- 
out the pole line hardware, overhead 
line, wire and timber industries. 
member the National Association 
Corrosion Engineers, was also 
active member the American 
Institute Electrical Engineers 
and the American Wood Preserv- 
ing Association. the time his 
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the request the Board 
ernors, function advisory 
pacity until his permanent successor 
appointed. George Ziegler, 
Executive Scientist, will take over the 
administrative responsibilities Mid- 
west Research Institute until Dr. 
borg’s successor announced. 


Roger Wheeler, formerly with 
Sohio Pipe Line Co., St. Louis, 
and Marshall Parker, previously 
with Pan American Pipe Line Co, 
Houston, Texas, have 
Sales and Service Department 
the Cathodic Protection Service 
Houston. Mr, Wheeler will have 
headquarters the newly opened 
branch office CPS Tulsa, 
while Mr. Parker will operate from 
the main office the Company 
Houston. 


death, was Chairman the Edi- 
son Electric Institute Line Hard- 
ware Subcommittee the Trans- 
portation and Distribution Commit- 
tee, and Secretary the Committee 
Electrical Conductors the 
American Society Testing Mate- 
rials. had also served several 
other committees the latter or- 
ganization concerned with 
ized products, timber and insulators 

Roland Smith, Vice President 
and General Manager the Wauke- 
sha Foundry Co., Waukesha, Wis, 
died suddenly April his 
waukee, Wis., home. Born Octo- 
ber 1903 Clinton, Wis., was 
the son Smith, founder 
the Waukesha Foundry, 
been associated the business with 
his father since 1922. Mr. Roland 
Smith had been active 
associations. 
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new book, Forming Aus- 
tenitic Chromium-Nickel Stainless 
Steels, compiled give fabricators 
metal equipment better under- 
standing the exceptional adapta- 
bility stainless steels all mod- 
the Nicke! Company, Inc. The book pre- 
Co, forming processes ap- 
and practiced the fab- 
plants the United States. 
deep drawing; die forming; 
contour-flanged parts, 
forming miscellaneous meth- 
are some the methods dis- 
technique are supplemented 
details tool design and tool 
als, lubricants, data dimen- 
and consecutive steps fab- 
The book available only 
through International Nickel, and 
veral long they are available, 
mailing check $4.00 for each 
The International Nickel 
International Nickel Co., 
Ltd., King St., West, 
up-to-date list all national 
ards approved the American 
charge upon request the 
East 45th St., New 


NACE NEWS 


NEW PRODUCTS, MATERIALS AND SERVICES 


Dow Chemical Co., Midland, 
Mich., has developed process for 
magnesium, permitting the electro- 
plating magnesium essentially 
standard techniques. Electrodeposits 
any the commercially plated 
metals such chromium, silver, gold, 
copper, brass, cadmium can 
applied any commercial mag- 
nesium alloy. Excellent adhesion, 
wear and resistance accelerated 
corrosion have been obtained. Parts 
have ben hammered and severely 
rubbed without lifting the deposit, 
and the finish has withstood heat, 
humidity and salt spray tests satis- 
factorily. While preliminary exterior 
tests have indicated satisfactory cor- 
rosion resistance, recommended 
that exterior uses involving severe 
exposures given tests under ac- 
tual service conditions until addi- 
tional exterior tests results are avail- 


able. 


Aviation Chemicals Division, 
Hollingshead Corp., Camden, 
J., have produced informative 
four-page specification sheet listing 
various types corrosion preven- 
tives identified their Gov- 
ernment designations. The folder 
describes the characteristics, lists 
their uses, explains methods ap- 
plication and removal 
the protection requirements for 
each. Also listed are corresponding 
types the Company’s own prod- 
uct, Klad Kote, alongside the gov- 
ernment specification. The 
free upon request. 
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Opening Address NACE 
1948 Annual Conference, Exhibit 


ITH the many new and inter- 

esting products display, 
with outstanding technical papers 
ready for presentation, with com- 
mittee the agenda, 
and with the large attendance 
this, our opening meeting, sure 
this will the biggest, and, which 
more important, the most instruc- 
tive annual conference the history 
the National Association Cor- 
rosion Engineers. This is, course, 
expected, for are still 
young and rapidly growing national 
association. 

Now opportune time for our 
marize the results the past twelve 
months, and plan our work for the 
coming year. discussing our past 
work and future plans, with others 
who have similar problems, much 
can done eliminating 
duplication effort and improving 
our methods attack, that our 
work the coming year may 
more productive each individual 

the past, our meetings have all 
been noted for their sincerity, for 
the lively interest all ideas, for the 
free, frank, and open exchange 


* United Gas Pipe Line Co., Shreveport, La. 


Olson* 


ized that “something” which 
makes technical meetings 
type really worthwhile. Once again 
the stage set. Let all join ina 
spirit cooperative good 
make the most the advantages 
which are here provided. 

During the past twelve months, 
your Association has made substan- 
tial progress all phases its ac- 
tivities. particularly happy 
report that the overall financial con- 
dition our Association very 
much improved compared the 
situation year ago. 
increases have continued even 
rapidly than previous years 
now approach total 1400. The 
fifth and last Regional Division was 
organized during the year and 
five groups are now functioning 
fectively. Although the organization 
Local Sections has proceeded 
much slower pace than 
year ago, now have nine 
groups this type which are 
tributing great deal toward 
mutual objectives each 
local areas. 

During the year your 
cooperated with the 
Society joint meeting cathe 
dic protection, which was held 
Pittsburgh last December. Twenty 
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nine papers, covering many phases 


the theory and practice ca- 
thodic protection, were presented 
outstanding authors. Arrange- 
ments are being made for publishing 
those papers book which 
hope will available for distribu- 
tion the near future. 

The 1945 Abstracts Corrosion 
Literature were recently published 
book form our Association. 
hoped that sufficient funds will 
available the next twelve 
months publish similar volumes 
for succeeding years. Plans have 
been perfected for setting more 
complete abstracting service the 
Central Office. Several notable im- 
provements have been made our 
official journal, CORROSION, and 
plans have been perfected for fur- 
ther improvements during the com- 
ing 

committees organized and many 
them are already working specific 
problems. The Condensate Well 
Committee has recently completed 
its first assignment and ex- 
pected that report will soon 
ready for distribution. sure all 
you who are familiar with this 
work will agree that this committee 
making very important contri- 
bution toward the final solution 
this particular corrosion problem. 
Your Association, well in- 
dividuals, are indebted Walter 
Rogers and his committee for the 
efficient and effective manner 
which they have carried out this 
important assignment. They have 
demonstrated practical way, the 
advantages which are gained 
pooling the knowledge and effort 
many individual members co- 


operative study under the auspices 
our Association. hoped and 
expected that all NACE committees 
will, the future, equally effec- 
tive. 


review our activities for the 
past five years indicates that 
have completed the preliminary or- 
ganizational stage our develop- 
ment. The framework real na- 
tional organization has been built 
up. With increased support the 
members and under the able leader- 
ship your new Officers, this or- 
ganization will, sure, ade- 
quately developed meet the in- 
creased demands growing na- 
tional association. 

the very near future, our As- 
sociation should easily double and 
treble size. personally feel that 
the total membership will ultimately 
approach from 25,000 30,000. 
already have representation 
separate industries and foreign 
countries. sure none are 
anxious obtain new members 
merely claim large membership 
list. Our only interest new mem- 
bers should obtain the benefit 
their knowledge and experience 
many fields possible. What 
need more members who are 
truly active for there better 
way increase the usefulness 
our own efforts than combine 
them with those others who are 
working toward the same end. 
seems obvious that organization 
such this can continue progress 
successfully unless large percent- 
age the Active members are con- 
stantly working promote the ob- 
jectives for which that Association 
was organized. 

Nearly every month your Officers 
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and Directors are receiving sugges- 
tions that NACE initiate special 
projects one kind another 
the interest developing improved 
methods corrosion control. Prac- 
tically all those proposed projects 
are very much worthwhile and 
should logically handled our 
Association. However, each them 
require cash expenditures which are 
not readily available. Your Officers 
have felt unwise start any par- 
ticular new project unless reason- 
able progress can expected the 
immediate future. other words, 
believe that NACE should build 
reputation for getting results 
all the jobs undertakes. 


particular difficulties are usu- 
ally encountered appointing com- 
mittees handle various technical 
problems, but something else 
insure that reasonable progress 
will made each job. these 
busy times, unreasonable ex- 
pect well-qualified committee chair- 
men handle all the detail work 
which necessary insure continu- 
ous progress most worthwhile 
projects. opinion, the only 
answer for our Central Office 
supply certain amount help 
each committee such details 
can handled more efficiently 
that manner. This means that 


need keep expanding our Central, 


Office, for few years least, 
handle all such essential work and 
must find ways and means 
increase our annual revenue propor- 
tionately. 


sure most you realize that 
the $7.50 yearly dues which Ac- 
tive members pay, nowhere near 
enough support magazine and 
Central Office, not mention num- 
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erous other activities. The 


Memberships dues were set low 
encourage the younger men join 
and take active part the work 


that they would prepared 


carry our Association’s affairs 
the future. 


From the first was expected that 


sufficient advertising revenue could 


obtained place CORROSION 
self-supporting basis. However, 
takes time demonstrate the 
advantages our publication 
advertising medium. 


calendar years 1946 and 


experienced net loss about 
$3700 and $2900, respectively, the 


Publication Budget. Those 


were made from other revenue 
which had hoped use for sup- 
porting additional technical activi- 


ties. this time, very happy 
report that sufficient 
has already been sold for 1948 


that have every reason believe 
that our magazine will self-sup- 
porting the current year. 


Our real source revenue for the 
support the Central Office, well 
special technical activities dues 
from Associate and Corporate 
bers. The further expansion our 
technical activities will therefore 
limited growth these types 
memberships. Your Board 
tors has approved program for the 
current year which 
reasonable expansion our 
ciation’s activities and includes 
eral important projects which will 
beneficial all us. However, 
this program based the 
sumption that will obtain 
new paid-in Company Members. 
less the necessary funds are 
made available, our new President 
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June, 1948 


and his Executive Committee will 
find their hands tied when they are 
asked approve the various items 
this program. For these reasons, 
let suggest that each you ar- 
range spend little time each 
week, starting now, carrying this 
worthwhile message the manage- 
ment the companies your local 
area. 


the past your Officers have 
found very difficult obtain com- 
mitments from the Active Members 
serve advertising, membership 
and other committees which have 
any connection with sales promo- 
tional work. Why that nearly 
all corrosion engineers believe their 
assistance will little help 
any kind selling job? Most cer- 
tainly, the best prepared designs 
your regular work will not get the 
job done unless you can get the 
active support the officer your 
company who controls the purse 
strings. Our Association 
similar position, and certain amount 
selling must done connec- 
tion with each technical job. most 
certainly make claim being 
authority salesmanship, but 
convinced that all need 
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present the simple, honest story 
the right individual each organi- 
zation which will benefit sup- 
porting NACE. 

Actually, have unusual bar- 


offer each the several 


thousand companies this country 
who are need help corro- 
sion control. individual company 
can expect much with $100 
per year towards solving their par- 
ticular corrosion problem. However, 
small amount under the direction 
the combined skill and experience 
many technical workmen, then 
great deal can accomplished un- 
der the auspices NACE for the 
benefit all. 


conclusion, let remind each 
and every member our Associa- 
tion that selling Company Mem- 
berships, you will personally gain 
increased recognition manage- 
ment circles which will help your 
work every way. Let not forget 
that increased Company Member- 
ships not only mean more revenue 
for carrying technical work but 
also means increased active sup- 
port from management which you 
and your Association needs. 


Corrosion costs this nation billion annually, according Kenneth Compton, 
Bell Telephone Laboratories, and large portion this sum expended preventive 
measures such inhibitors and protective coatings. Mr. Compton made this declaration 
recent meeting the New Jersey Chapter, American Society for Metals, when pre- 
sented the paper, Corrosion Metals. similar paper, Selection Protective Coatings 
for Metals, presented the Symposium Modern Metals Cleveland, Ohio, Sept. 1947, 
and printed the March 1948 Corrosion (Vol. No. pp. 112-122) Mr. Compton estimated 
the cost corrosion the world upwards $10 billion per annum, which sum would 
multiplied many fold were not for the use protective coatings. estimated that 
the annual cost raw materials used the protective coatings industry this country alone 
exceeded $500 million, and the cost labor for application these coatings several times 


the cost the raw materials. 
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Corrosion the Tropics. Comp- 
ton, Bell Telephone Labs. Paper before 
Electrochem. Soc., 91st Gen. Mtg., Louis- 
ville, Ky., April 9-12, 1947, Electrochem. 
Soc., Preprint 91-35, 631-638 (1947) Apr. 

Weather conditions several tropical 
locations are described and curves are 
shown depicting the change relative 
humidity over the daily cycle. Presence 
condensation the surface accounts 
for the severity corrosion metals 


our files. 


used following abstract denote source. 


Editor’s Note 


large volume information being published currently the subject corrosion. 
Abstracts this literature are available NACE through the contributions number 
organizations. the responsibility the Staff CORROSION and the Publication Committee 
present those abstracts the membership through the journal. 

effort keep abreast our very excellent abstract service, the Publication Committee 
has voted reduce the type from point order present more abstracts per 
addition, extra pages are being added the magazine catch with the back abstracts 


For your information present list our abstract contributors, together with abbreviations 


Aluminium Laboratories, Ltd. (The Abstract ALL 
American Society for Metals (Metals 
American Society for Refrigerating Engineers (Refrigeration Abstracts).......... 
American Water Works Association AWWA 
Battelle Memorial Institute Library (Battelle Library Review).................. BLR 
British Non-Ferrous Research Association BULL 
Calco Chemical Division, American Cyanamid CALCO 


General Petroleum Corp. California 
International Nickel Company, Inc., The................. 


Institute Aeronautical Sciences, Inc. (Aeronautical AER 
Institute Metals, London, Eng. (Metallurgical MIM 
McGraw Hill Publishing Company (Electrical 

Research Association British Paint, Color and Varnish Manufacturers 


when not directly exposed 
many tropical islands, coral dust pro- 
sion accelerator. Corrosion was found 
most severe during shipment 
storage under warehouse conditions. Zinc 
either coat die castings, was 
found particularly susceptible 
sion high humidity and 
Relative corrosion resistance various 
metals given. Coatings brass, bronze, 
cooper, nickel and nickel chromium gave 
excellent service. Aluminum, magnesium 
and silver were also satisfactory. 
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CORROSION ABSTRACTS 


Atmospheric Weathering Tests 


Anodised Aluminium Reflectors. 


Harper, Morton Smith, Trans. 
Eng. Soc., 11, No. 175-201 (1946) 
Aug. 

series tests sulfuric-acid ano- 
dised samples have been carried out 
outdoor and indoor stations se- 
lected give the widest range types 
have been obtained but cannot briefly 
abstracted, Full-scale field tests 
statistical basis are 


Concerning the Oxidation Aluminum 
ina Humid Atmosphere (In French). Nic- 
olas Cabrera Jean Hamon, Comptes Ren- 
dus (France) 224, 1558-1560 (1947) June 
Ibid. 224, 1713-1715 (1947) June 16; Ibid. 
225, 59-61 (1947) July 

Authors studied oxidation aluminum 
various temperatures. was found that 
different methods had used below 
and above 200° F., attributed the 
rapidly increased rate oxidation 
higher temperatures. Formulas for esti- 
mating the electronic charge, according 
Mott’s theory oxidation, are given. 
Plates coated with almost opaque layers 
aluminum were oxidized the presence 
varying amounts water vapor and 
the data plotted. formula for estimat- 
ing the thickness oxidized aluminum 
given. The amount oxidation moist 
atmosphere depends pressure and does 
not agree with Mott’s theory oxidation 
dry atmosphere.—BLR. 


BEARING CORROSION 


Relation Between Corrosion Rates 
Copper-Lead Bearing Alloys and Pure 
Lead Solutions Organic Acids Hy- 
General Electric Co. Corros. Matl. Prot. 
No. 13-18, (1947) May-June. 

Rates corrosion two types 
copper-lead bearing alloys were measured 
air-saturated solutions lauric acid 
plus either acetic benzoic acid 
mixture acetic and t-butyl hydroxyper- 
oxide zylene and white oil. The effect 
the following variables was evaluated: 
(1) speed rotation test specimen, 
(2) effect depletion lead from the 
alloy surface upon the corrosion rate, 
(3) character and concentration the 
acid and the oxidizing agent, (4) tem- 
(5) catalytic effects salts 
formed during the reactions, and (6) ratio 
volume test solution specimen 
area. With all other factors held constant, 
the corrosion rate decreased steadily with 


loss lead from the surface given 
specimen and the following relation pre- 
vailed all experiments, excepting those 
complicated oxidation the solvent: 
bt, being corrosion loss per 
unit area, being time, and constants. 
difficult draw conclusions about 
the corrosion mechanism oil solutions 
140° because corrosion and oxidation 
the oil proceed simultaneously. 


Addition Type Lubricating Oils for Air- 
craft Engines. Kuhn, Texas Co., 
Fields, Beacon Res. Lab. Paper Be- 
fore ASME Aviation Div. Southern 
Calif. Section, Coop. Univ. Calif. Mech. 
69, No. 150-152 (1947) Feb. 

Major factors involved aircraft-engine 
lubrication and methods available for im- 
proving engine maintenance through im- 
proved lubrication are discussed. Typical 
valve-guide corrosion found flight 
and laboratory tests shown. The pos- 
sible problem alloy-bearing corrosion 
also included. Bulk-oil temperatures 
are now below the point where excessive 
oil deterioration takes place, but higher 
temperatures may introduced, additive 
materials themselves may promote bear- 
ing corrosion the use coarse-struc- 
ture alloys may lead possible bearing 
corrosion—INCO. 


CATHODIC PROTECTION 


Calculation the Cathodic Protection 
Non-Insulated Pipelines. Kal’man, 
Neft. Khoz., 25, No. 54-8 (1947). 

Formulas are derived for determining 
optimal relationship between power re- 
quirements cathodic protection stations 
and number such stations along pipe- 
line given diameter, from data avail- 
able the specific resistance the soil. 


Selenium Rectifiers. Lobenstein, Ra- 
dio Receptor Co., Mach. Design, 19, 
No. 112-114 (1947) March. 

Improved characteristics, increase 
plate size and plates capable sustaining 
high voltage have broadened the field 
application selenium resistifiers, Recti- 
fiers utilize base plates steel alumi- 
num which sprayed layer selen- 
ium and counter-electrode layer al- 
loy. The base metal acts one electrode 
and the metal alloy the other. The 
plates require warming up, efficiency 
uniformly high over wide load range, 
and there almost 100% power factor. 
Characteristics various types recti- 
fying equipment are listed. Graphs, charts 
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Galvanic Protection Iron Mag- 
nesium Anodes (In French). Bernard 
Raclot. Metaux Corrosion, 22, 28-30 
(1947) Feb. 

Properties both zinc and magnesium 
are considered and pure magnesium 
found have the highest potential. The 
anode buried mixture tar and 
paraffin within few feet the 
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Corrosion Chlorine and Hydrogen 
Chloride High Temperatures. 
Eng. Chem., 39, No. 839-844 (1947). 

number common engineering ma- 
terials were exposed dry hydrogen 
chloride and dry chlorine elevated 
temperatures short time tests carried out 
determine the relative corrosion resist- 
ance and limiting temperatures service- 
ability these materials. Nickel and the 
high nickel alloys were indicated 
most useful under these conditions. Plati- 
num and gold were found resistant 
higher temperature than nickel 
dry hydrogen chloride but not dry 
chlorine. For some materials the effect 
corrosion dilution these gases 
with air, sulfur trioxide water vapor 
was also investigated—CALCO. 


Corrosion Storage Tanks for Crude 
Sulfate Turpentine. Norton, Gor- 
don Lowe, George Calhoun. Paper 
Tr. J., 124, 34-35 (1947) May. 

Factors which promote corrosion are 
indicated; preventative recommendations 
are given. Tests were made exposing 
various metals the vapor above the 
liquid small storage tank. Stainless 
steel, Everdur, nickel should satis- 
factory construction materials. Copper, 
aluminum hot-dipped galvanized tanks 
tested under operating 


Survey High-Temperature, Gas- 
Atmosphere Corrosion Iron-Nickel- 
Chromium Alloys—Two Parts. Gow, 
Battelle Memorial Inst. Paper NACE Ann. 
Mtg. Chicago, April 7-10, 1947; Corrosion, 
311-24 (1947) July; Ibid. 383-405 
(1947) Aug. 

Corrosion iron-nickel-chromium al- 
loys high temperature gas atmospheres 
containing oxygen, steam, carbon dioxide, 
sulfur dioxide, nitrogen, carbon monoxide 
hydrocarbon gases discussed. Re- 
sults air-atmosphere corrosion tests 
wide range iron-nickel-chromium 
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and Specimens were exposed 
continuously for 100 hours 
phere saturated with water 90° Test 
temperatures ranged from 1600 2200° 
Alloy composition ranged from 11-31% 
chromium and 0.0-70% nickel. general, 
the amount chromium the alloy 
was increased, the minimum amount 
nickel necessary obtain 
rosion resistance decreased, 
versa. Maximum scaling resistance was 
obtained with wide range compo- 
sitions. Studies were also made the in- 
fluence longer exposure (1000-hours), 


interrupted heating, and interrupted heat- 


ing with mechanical shock. Increased pro- 


tection against scaling was built 


the 1000-hour tests compared with the 
100-hour tests. Interrupted and tumbled 
exposure increased the amount corro- 
sion. Adherence the protective scale 
layer primary importance. Other 
corrosion studies are reviewed pre- 
sented the literature. refs. 


Automobile Exhaust Valve Materials 


and Lead Attack. Brown, Metallurgia, 


36, 149-154 (1947) July. 


Two forms corrosion attributable 


lead attack automobile exhaust valve 
material are discussed. Various materials 


are considered; stated the ideal valve 


materials has yet discovered. Prob- 
lem claimed one faulty com- 
bustion rather than faulty metallurgical 


technique and is, therefore, problem 


for the fuel technologist, 
closest cooperation between the designer, 
metallurgist and fuel technologist vital 
the demands for ever-increasing engine 
efficiency are met.—BLR. 


Corrosion Elektron AM503 Sheet 
Chloride Solutions and the Effect Fluor- 
ide Additions and Concentration Varia- 
tions. Bushrod, Magnesium Rev. 
Absts., No. 132-138 (1946) Oct. 

Large fluoride additions the solution 


inhibited attack, but smaller concentra- 


tions were dangerous they concentrated 
the attack. Concludes with theoretical 
discussion and deductions corro- 
siveness welding flux 


Scaling Behavior High-Strength 
Heat-Resisting Steels Air and Combus- 
tion Gases. Stauffer Kleiber, 
Tron Steel Inst., 156, 181-188 (1947) June. 

new apparatus and 
carrying out scaling tests gas mixtures 
are described. This apparatus 
for studying the effect synthetic 


compositions are presented graphically 
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bustion gases with low, medium, and high 
contents martensite, ferritic, 
and austenitic high-strength heat-resist- 
ant steels. Results obtained, together with 
those for air, are presented graphically. 
The work was done Escher-Wyss 


Attack Molten Zinc Steel Hot- 
Dip Galvanizing. Bablik, Metal Treat- 
14, No. 49, 29-35 (1947) Spring. 


Structure hot-dipped coatings 
steel, diffusion mechanism between the 
and steel, effect structure steel 
the attack zinc galvanizing are 
discussed. Carbon content steel has 
only the effect increasing the velocity 
dissolution when the carbon present 
globular lamellar pearlite. There 
considerable weight ‘loss 
carbon present troostite sorbite. 

marked change rate solution zinc 
compared with pure iron. Tables give 
full data from tests, and structures the 
coatings various types steel struc- 
ture are table gives weight loss 
steel with globular and lamellar pear- 
lite, sorbite, temper sorbite, quench troos- 
tite and martensite structure sulfuric 
and molten zinc, and effect 
various structures. Structures zinc coat- 
cast iron (graphite flakes seen 
latter) and pig iron are also shown. 


Corrosion Resistant Cements the 
Plating Room. Vincent Curil, Corros. 
Matl. Prot., 19-20 (1947) July-Aug. 

Major problems many plating rooms 
regard their effect pitting and ero- 
sion floors, destructive attack drains 
and developments leaks with resulting 
loss solution from pickling and plating 
given. How they can over- 
come and why they are important 
operations are outlined.— 


Fontana, Ind. Eng. 
Chem., 39, 87-88A (1947) June. 
combination corrosion and me- 
chanical removal slurries rapidly 
moving liquids, the protective layer 
created corrosion, increases the rate 
deterioration predicted static cor- 
rosion tests. Erosion-corrosion test equip- 
ment which simulates actual operating 
conditions, has been devised solve this 
problem. The equipment consists 30- 


gallon, glass-lined tank, neoprene hoses, 
Chlorimet pump, and non-metallic 
housing for the test specimen. The pump 
recirculates the liquid slurry the 
tank. Pump and test specimens are the 
only metallic parts contact with the 
solution. Two photographs the equip- 
ment and graphs representing the effect 
cooper sulfuric acid slurry 18-8S 
molybdenum stainless steel and the effect 


Treatment Magnesium Chromic 
Solutions. Frasch, Metaux Corrosion 
(France), 21, No. 245, 11-18 (1946) Jan.; 
Chimie Industrie (France), 57, No. 
463-464 (1947) May. 

Principal advantages galvanic proc- 
esses over chemical processes are fol- 
lows: (1) Baths used galvanic processes 
not attack the metal seriously 
those used chemical processes; thus 
provide protection for 
pieces, calibrated within few microns. 
(2) Thickness and porosity the coating 
can regulated variation the time 
treatment, electrical conditions and 
oxidizing power the solution, thus ob- 
taining smooth coatings, protective 
which form excellent bases for paints. 
(3) Contrary the results chemical 
processes which require several solutions 
for different magnesium alloys, the gal- 
vanic process requires only one solution 
for all magnesium alloys whether rolled, 
forged, sand cast chill mould 
under pressure. (4) The solution used for 
galvanic treatment attacks neither iron, 
aluminum, copper nor their alloys. Mag- 
nesium parts already assembled with 
these metals can treated, thus avoid- 
ing deterioration the protective film 
during assembly. (5) Solutions used for 
galvanic treatment are easily maintained 
and regenerated, which means that the 
consumption chromic oxide grams 
per square meter very low. (6) Corro- 
sion resistance magnesium parts treated 
galvanically vastly superior that 
chemically treated parts. Protective coat- 
ing can further reinforced either 
sealing with paraffin applying paint. 
—ALL. 


Periodic Cleaning Drill Pipe. 
Drilling Contr., 50-53 (1947) June 15. 

Seventh report from Battelle Memo- 
rial Institute concerned primarily with 
preliminary laboratory investigation 
the influence periodic cleaning upon 
the corrosion-fatigue operating life 
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steel salt water. The tests reported in- 
dicate that such cleaning does not damage 
drill pipe, and probably adds its operat- 
ing 


Dissolution Gold Cyanide Solu- 
tions. Thompson, Electrochem. Soc., 
New York. Electrochem. Soc. Preprint 91- 
26, pp. (1947). 

Process first considered from theo- 
retical point view, and then investigated 
experimentally. Results have value not 


only for the cyanidation gold ores, but 
also for the information they provide 
concerning corrosion 


Anodic Behavior Mild Steel 
Strongly Alkaline Solutions. Chas. 
Weir, Nature, 160, 259 (1947) Aug. 23. 

Results experiments are outlined and 
charted.—BLR. 


Chemistry the Corrosion Zinc 
Aqueous Solutions (German), Aebi, 
Thesis 1946 (University Berne, Swit- 
zerland, 100 

Experiments the corrosion zinc 
water, solutions sodium-chloride 
and/or zinc chloride and alkaline so- 
dium-chloride; effect carbonic acid. 
Discussion includes consideration the 
mechanism corrosion 0.5N 
NaCl. solution—BNF. 


Precious Metals the Chemical Indus- 
try. Wise, Paper before Intern. 
Cong. Corros., Paris, 1947. Steel, 121, 
No. 200 (1947) Oct. 

Practical large-scale applications the 
precious metals, particular the plat- 
inum metals and alloys, based their 
corrosion resistance and catalytic activity 
are described. General chemical proper- 
ties and specific behavior toward various 
corrosives ordinary and elevated tem- 
peratures are outlined. Among uses men- 
tioned are: frangible disks, high tempera- 
ture corrosion uses (including handling 
glass), plating, dental uses, electrical 
contacts, catalysis, rayon spinnerets. 


Mechanism Corrosion Fatigue 
Steel Acid Solution. Simnad 
Evans, Iron Steel Inst., 156, No. 
531-539 (1947) Aug. 

Corrosion fatigue hydrogen-chloride 
shows certain analogies to, but also 
marked differences from that potassium 
period, rounded pits develop into cracks, 
the residual strength sharply declines, the 
rate chemical corrosion (hitherto con- 
stant) greatly increases, and the poten- 


tial drops; these four changes 
sooner high than low stress 
cathodic current can prevent 
able chemical attack but does not 
increase life. The results are best 
plained the changes produced 
films, which may often 
neutral 


Diaphragm Control Valves Corrosion 
Inc., Chem. Eng., 54, No. (1947) 
June. 

Designs and materials diaphram 
control valves used for gases, wet 
dry, acids and other materials are dis. 
cussed, for both high and low tempera 
ture service. Conditions requiring 
Types 304, 316, 347, 440, Monel, 
and Misco- carbon (20% chromiun 
bodies and/or trims are enumerated 
Hardened trim used where erosion 
steel used with Type 304 stainless trim, 
materials very valuable product 
involved, bonnet with bellows 
bronze are used. Monel bellows have 
yet been produced suitable form for 


this use, that this type valve can 


used only where service involves chen: 
icals which not corrode Type 347 
304 stainless. Chemicals covered include 
wet and dry chlorine, hydrogen 
(dry), hydrogen fluoride, nitric acid, 
furic acid, acetic acid, propane 
nickel steel bodies), 


INCO. 


Proportioning Pumps-Construction, 
formance, and Application. 
Jr., Hills-McCanna Co., Chem. Eng. Prog 
No. 12-16 (1947) Feb. 

Typical constructional features 
able-stroke pumps are described, and the 
pumping characteristics are outlined 
relation their selection and use. The 
use metering pumps 
problems Since the 
field application metering 
chemical use, the metering 
design must flexible enough permil 
selection and application all differen! 
types alloys withstand corrosive 
successfully. The liquid-end design 
metering pump must such that 
fabricated economically from 
selection alloys, and 
fabrication and the ability the 
work with each other, both 
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cally and chemically, must kept 
mind. Nothing materials specifically. 
great deal design and operation.— 
INCO. 


Hydrogen Peroxide 
Power—Production and Use the Ger- 
mans During World War II. McKee, 
USN, Paper before ASME, Ann. 
NYC Dec., 1946. Mech. Eng., 68, No. 12, 
1045-1048 (1946) Dec. 

Production hydrogen peroxide, its 
characteristics, uses airplane, torpedo 
drive and for submarine propulsive power 
the Germans are described. Materials 
used for handling and storing include 
steel and 99.6% pure aluminum. 
triple-feed pump for pumping hydro- 
gen peroxide, diesel oil and water 
submarine hydrogen peroxide power plant, 
Ingolin pump parts, piping and catalyst 
chamber are stainless steel. Diagram 
shows complete-cycle engine using hydro- 
gen 


Heat Resistance. Stauffer 
Kleiber. Jron Steel, 20, 425-428; discus- 
sion, 407-409 (1947) Aug. 

Data are given regarding the resistance 
well known heat-resistance steels 
chemical attack air and 
bearing combustion gases. The investiga- 
tions were carried out the Escher- 
Wyss gas turbine Zurich, the design 
which briefly described.—BLR. 


Investigation Cavitation Aluminum 
and Zinc Alloys. Nowotny, Metallfor- 
schung (Germany), 182-192 (1946); 
Absts., 41, No. 13, 4079 (1947) July 

discussion the pitting alloys 
result surface cavities and the 
extent which chemical corrosion in- 
volved such processes. Relationship 
the zone destruction the pressure 
was determined for circular samples. 
systematic investigation alloys, par- 
ticularly aluminum and zinc, was con- 
ducted determine the influence sur- 
face condition well individual struc- 
tures upon cavitational attack. this 
shown that the grain structure well 
the nature the surface decisive 
significance for cavitation behavior. The 
Primary precipitated silicon crystallites 
hypereutectic aluminum-silicon alloys 
were practically unattacked contrast 
the eutectic. The very hard compound 
behaves similar manner, while 
the softer phases even with small vibra- 
tional amplitude are very badly disinte- 
grated. The primary precipitated alumi- 
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num mixed crystals, aluminum-mag- 
nesium alloys, 
were similarly crumbled and the surface 
was destroyed was true the crystal- 
lites pure The influence 
pores and pipes present the material 
upon resistance cavitation consid- 
erable. Dense, pressed structures behave 
better under weak loading than cast al- 
loys. Fuels such benzine (benzene) 
tend destroy materials cavitation 
but considerably less than water. Even 
hot benzine had little destructive effect 
upon alloys having low cavitation resist- 


Protective Film Aluminum. IV. 
Some Experiments the Adsorption 
Chloride Ions the Protective Film 
Aluminium and Its Effects. Pavelka, 
Kolloid-Zeitschrift (Germany) 1944, No. 
109, 145-149; Chem. Zent. (Germany) 
Chem. Absts. 41, No. 16, 5002 
(1947) Aug. 20. 

sensitive procedure for carrying out 
the reaction between chlorine ions and 
silver ions described. 
senting the data are discussed the light 
the following considerations: (a) the 
decrease the chlorine ion concentration 
sition adsorption the anode 
function time, (b) the analytically de- 
termined amount chlorine ion the 
anode function the chlorine ion 
concentration the ‘oxidizing bath, and 
(c) the characteristic oxidation current 
curves different concentrations chlo- 
rine ion the oxidation bath. This be- 
havior the electrical oxidation becomes 
especially clear observation the 
time required for the attainment cer- 
tain current density the slope the 
oxidation curve certain defined regions. 
havior during the electrolytic formation 
protective film aluminum, affords 
very sensitive means detecting the 
presence chlorine 


Sulfur Dioxide vs. Materials Chemi- 
cal Plant Construction. Pratt, Chem. 
Eng., 54, July. 

Part symposium which manu- 
facturers typical evaluate 
their products for service involving wet 
and dry sulfur dioxide 
acid. Includes article “Nickel, Nickel 
Alloys,” Friend; and “Silicones,” 
McHard.—BLR. 


The Ion-Exchange Process Has. Ma- 
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Cyanamid Co., Sugar, 42, No. 24-29 
(1947) July. 

Investigations the technological and 
economic aspects the ion exchange 
process laboratory, sugar cane, beet and 
syrup factories well large scale 
pilot plants are reported with full data. 
The advantages are explained and the 
flow diagram six-bed unit for juice 
sugar purification shown.—INCO. 


Corrosion Tests Cold Rolled Acid 
Resisting Chromium-Nickel 
Schafmeister Gotta, Archiv Eisen- 
huttenwesen, No. 427-430 (1932). 

Study 18-8 steels for behavior 
sulfuric Corrosion resistance these 
steels depends the intact condition 
their passive protective film. The latter 
heals quickly after has been injured 
even removed mechanical chemical 
effects. The superiority molybdenum 
containing chromium-nickel steels cold 

sulfuric acid attributable their 
stronger tendency 
Cold working without subsequent heat 
treatment invariably lowers the resistance 


Minute Amounts Cylinder Wear Are 
Measured With Microscope. Bruce 
Duck, Nat. Bur. Std. Paper be- 
fore SAE Ann. Mtg., Jan. 10, 1947. SAE 


55, No. (1947) April. 


Maximum wear occurred the com- 


bustion end the cylinder levels 
where the rings repeatedly remove both 
oil and corrosion films. Various studies 
showed that the corrosion film formed 
iron protects the surface from further 
corrosion., The finding that greater wear 
occurred with low cooling-water tempera- 
tures supports the corrosion-wear theory 
and indicates that corrosion most 
likely occur during warmup, when 
temperatures are low.—INCO. 


Prevention Corrosion Fluorine 
and Hydrofluoric Acid. Fontana, 
Ind. Eng. Chem., 39, No. 91A-92A (1947) 
Mar. 

useful article touching briefly the 
behavior metals and other materials 
fluorine, and going into much greater 
detail similar aspects hydrogen- 
fluoride. For anhydrous hydrogen fluoride 
see papers Holmberg and Prange, and 


Fehr, 


Some Studies the Corrosion Col- 
lapsible Tubes. Schor Sweet, 
Proc. Sci. Sect. Toilet Goods Assoc., 42- 
(1947); Chem. Absts., 41, No. 15, 4762 
(1947) Aug. 10. 


electrometric method described 
for determining electrode potentials 
aluminum tube materials when exposed 
creams the presence probable 
contaminating metals such lead tin, 
The method makes possible estimate 
the suitability given tube metal 
package for product; estimate the 
stances the inner surface the tube: 
and determine the permissible concen- 
tration depolarizing material (such 
halide salt) the product formula- 
tion.—ALL. 


COATINGS 


Zinc Plating for Corrosion Resistance 
and Decorative Finishing. Coxon, 
Metal Treatment, 14, No. 38-40 (1947) 
Spring. 

survey progress made recently 
use zinc plating protective treat- 
ment for steel alone undercoat- 
ing, German process plating steel 
with zinc and then applying chrominum 
plating direct compared with the usual 
custom plating first with copper 
brass, then with nickel and finally with 
chromium, Only 0.0004 inch zinc plat- 
ing needed, plating 
must least 0.0006 inch thick. Low 
speed nickel plating and high cost 
nickel has resulted many articles for 
outdoor use receiving too thin coat. 
Weathering tests nickel-chromium and 
zinc-chromium plated steel showed the 
coating superior for out- 
door uses. Results after 6-month expo- 
sure industrial atmosphere are men- 
tioned. potential application for mo- 
tor car lamp bodies pressed steel, 
present finished black because labor can- 
not obtained for the polishing opera- 
tions necessary for copper-nickel-chro- 


mium finish—INCO. 


Plastic Coatings Control Metal Cor- 
rosion. Wilson, Org. Fin, 39-42 
(1947) Aug. 

Discusses thermosetting 
plastic materials and uses 
for various purposes. (To continued.) 


Protective Filming Process for Tin- 
plate. Clauser, Materials Methods, 
26, No. 97-100 (1947) Aug. 


Suggests the use alkaline phos- 
phate-dichromate-wetting agent bath 
add additional corrosion resistant film 
tin plate; thus increasing rust resist- 
ance. The film also desirable under 
paint. 
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Composition solution follows: 
Lb./100 gal. Gms/liter. 
Crystalline trisodium 
phosphate 
(or anhydrous triso- 
dium phosphate) (9) (10.8) 
Sodium dichromate 
Sodium hydroxide 26.4 
Wetting agent 
Wetting agents such Drysonol 
dry Merpol (duPont) and_Tergitol 
(Carbide and Carbon Chem, Co.) have 
proved satisfactory this alkaline solu- 
tion—the latter giving the brighter sur- 
face. During the filming process the tem- 
perature the solution should kept 
high possible within the range 140- 
185° Treatment time may seconds 
for brush-type washer, but not less than 
140° for simple 


Protection Ships Bottoms and the 
Formulation Anti-Corrosive Composi- 
Colour Chem. Assoc., 30, 135-158; discus- 
sion, 158-162 (1947) May; Oil Colour 
Trades (1947) Apr. 11. 

Following description the organi- 
zation the Marine Corrosion-Commit- 
tee, survey its researches, and gen- 
eral remarks the protection ship 
bottoms against corrosion, details are 
given procedures used and results 
obtained development improved anti- 
corrosive compositions. Results are 
tabulated, discussed, and illustrated 
photographs. Use paints containing 
aluminum and other metallic pigments 
tentatively recommended. 


Paints; Role Electroendosmosis Wa- 
ter Absorption and Blistering. Kit- 
telberger Elm, Ind. Eng. Chem., 
39, 876-881 (1947) July. 

Data presented show that over 90% 
the total water absorbed linseed-oil- 
type paint coating, under the influence 
both concentration and potential gra- 
dient, was transferred into the film 
electro-endosmotic forces. The possibility 
that the greater resistance water ab- 
sorption and blistering 
coatings not much due greater 
inherent waterproofness as to an appre- 
higher electrolytic resistance 


Present Tendencies the Technique 
Electrodeposition. Glazunov, Rev. Met., 
No. 214-218 (1946) July and 

ug. 

general consideration production 


Water Immersion Metal Protective 


corrosion-resistant deposits good 
mechanical properties; avoiding porosity; 
production electrodeposition metals 
not hitherto thus obtained; bright de- 
posits without polishing; 
ciency 


Full Automatic Hot Zinc Galvanizing 
Tanks. Raymond Ledford. Age, 
160, 56-60 (1947) July 31. 

Explains the advantages full auto- 
matic methods; describes several inter- 
esting examples conveyorized tank- 
galvanizing installations, and comments 
makeup and other characteristics 
baths for mechanized 


rosion-Resistant Aluminium Oxide Coat- 
ing. Marshall, Metal Ind., 71, (1947) 
Aug. 

Process, developed Eckert 
1930, produces aluminum oxide coat- 
ing aluminum and its alloys, which 
although not hard anodized coat- 
ing, very resistant corrosion. Dis- 
new plant and alloys treated.— 
BLR. 


Solder Stops Steel Tube-Sheet Corro- 
sion. Stauffacher, So. Calif. Edison 
Co., Elec. World, 128, No. (1947) 
Aug. 16. 

the several protective coatings tested 
prevent corrosion mild steel tube 
sheets used with 
denser tubes sea-water, 50-50 solder 
plus organic coating was found 
best. The 50-50 solder was applied 
metal spray gun after the surface had 
been thoroughly cleaned with carbon 
tetrachloride remove grease, etc., fol- 
lowed metal grit blasting approxi- 
mately 100 psi air pressure. Standard 
round wire 40-50 solder was then 
applied the metal spray gun thick- 
ness from .030 .040 inch, determined 
preliminary tests steel plates. 
addition the solder and paint coatings 
described, cathodic protection also used 
minimize galvanic action. This ac- 
complished using circular zinc plates 
foot diam. and thick, mounted 
the inside each manhole door. 
expected that the solder coating will 
last least two three 


Continuous Galvanazing. Stout, 
Age, 160, 79-8P (1947) Aug. 28. 

continuous pipe galvanizing process, 
capable coating 600 tons 2-inch 
pipe every hours described. Devel- 
oped National Tube Co., this process 
said produce zinc-coated tubular 
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products having smoothness, luster and 
uniformity coat superior that pro- 
duced earlier batch-type galvanizing 
methods.—BLR. 


New Zinc-Base Finish for Steel Parts. 
Williams, United Chromium, Inc., 
Materials Methods, 25, No. 95-96 
(1947) Mar. 

tests 100 different metallic and 
synthetic coatings (none which satis- 
fied simultaneously the double require- 
ment corrosion resistance and attrac- 
tive metallic appearance) copper, nickel 
and chromium plated over steel refrigera- 
tor shelves were unsatisfactory because 
feasible thickness plate provided 
satisfactory corrosion resistance welded 
joints where the light cross wires are 
welded the heavier wires which form 
the frame. Final choice finish was that 
developed United Chromium 
neers, consisting zinc plating surfaces, 
forming clear conversion coating re- 
tard formation white zinc corrosion 
products, then applying durable baking 
synthetic. 1945, this process, known 
Anozinc, was accepted standard finish 
for steel refrigerator shelves major 


Recent Developments Ready-Mixed 
Aluminum Paint. Wray, The Paint 
Ind. Mag., 62, No. 234-241 (1947) July. 


Among factors affecting leafing paints 
the presence excessive moisture 
the paint, which may also cause develop- 
ment pressure the When 
water mixed with finely divided alumi- 
num powder aluminum oxide hydrox- 
ide formed and hydrogen liberated. 
However, the aluminum flakes are coated 
with thin film aluminum oxide and 
film adsorbed stearic acid both 
which hinder this reaction until certain 
point reached, after which the reaction 
accelerated especially temperatures 
exceeding 85° (29.4° C). Tests showed 
that increase temperature 125° 
(51.5° different paints caused 
increase pressure due expansion 
the air and increase the partial pres- 
sure the vapor thinner above the 
‘iquid. This was followed distinct 
drop pressure because oxygen ab- 
sorption the vehicle. paints with 
higher moisture content this absorption 
effect was overcome after hours the 
reaction the water with the aluminum 
pigment. Some paints showed drop 
pressure when cooled 
ture, equivalent the amount pressure 
caused air expansion plus vapor pres- 


sure less oxygen absorption. Samples 


which were intermittently heated 
oped pressure more slowly. Further tests 


showed that the total moisture content 
the paint does not exceed 0.15 percent, 
the danger pressure development un- 
der ordinary temperature 
very slight. safety factor, however, 
the moisture content the paint should 
not exceed 0.1 percent. Moisture paint 


may introduced the the 


pigment, container itself. Aluminum 
paste slightly hydroscopic and can pick 
properly humid 


Mechanism Pigment Action. 
ner, 
Ber. Pruf., (PB52011), 85-92 (1942). 

Knowledge iron permeability most 
important. Complete freedom from pores 
cannot achieved with paint film and 
suggested the surface treated with 
passivating solutions Lead- 


colored pigments fatty oils are 


for rust inhibitions. save lead, 
recommended. that active lead colors 


combined with low-lead pigments. 


mended. Some consideration given the 
electrochemical action pigments, and 
various lead-free pigments containing 
aluminum iron are evaluated with re- 
spect lead colors. The importance 
selecting appropriate base coats for the 
desired top coat emphasized. Note 
made methods evaluating rust in- 
hibiting pigments and the importance 
the water electrolyte content the 
pigment and binder brought out. 


tors, thickness and grain size pig 


ments which must considered 
final choice are 


Aluminum-Alloy Pressure-Gage Case. 


Instruments, 20, No. 729 (1947) Aug. 


New “Acaloy” gage case made 


high-compression molded aluminum alloy. 
Surface case treated patented 
process prevent corrosion, and 
claimed that the case will withstand 
1500-hour salt spray test. Over treated 


surface black baked-on finish. 
provided with synthetic rubber 


ing gasket and stainless steel snap ring. 
New case designed accommodate 
safety blowout disks, which are supplied 
when required. Mfg. Helicoid Gage 
Co., Div. American Chain Cable 
INCO. 


Some the Effects Cadmium, Zinc 
and Tin Plating Springs. 
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Paper before ASTM, Ann. 


Electrolytic plating offers inexpen- 


sive method applying good rust pre- 


and cadmium, zinc and tin are 


widely used protective agents spring 


parts. Effects electrolytic plating 
pre-tempered spring steels were investi- 
gated. Material design 
techniques, cleaning and plating, fatigue 
endurance tests, and salt spray tests 
room temperatures and elevated tempera- 
tures are discussed.—INCO. 


Porosity Electrodeposited Metals: IT. 
Critical Literature Review. Thon 
Addison, Jr., Monthly Rev. Amer. Elec- 
troplaters Soc., 34, No. 568-576, 
722-730, 831-842 (1947) May, June, July. 

carefully correlated and critical eval- 
uation available information covering 
all aspects porosity (methods test, 
causes, 


Methods for the Control Anodic Ox- 
ide Coatings. Herenguel Segond Me- 
taux, Corrosion-Usure, 20, No. 233, 1-4 
14. No. (1947) Jan. 

Simple methods are described for the 
control (a) electrical insulation, (b) 
continuity coating, (c) corrosion-re- 
sistance, (d) wear-resistance, and (e) 
fastness light (in the case dyed 
coatings). Instead the salt-spray test, 
alternate-immersion test proposed. 
which salt solution used and 
the specimen immersed for minutes 
each For short-time test, the 
appearance noted after days alter- 
natively, the deterioration mechanical 
properties after months may 
NCO. 


Liquid Compound Build 
Coating Single Dip. Machinery, 53, No. 
9,176 (1947) May. 

rack insulator and protective coating, 
Tygoflex Rack Coating, which builds 
from 1/16 1.4-inches thickness 
single dip has been developed. After be- 
ing applied and subjected heat for 
short time, the coating converts 
thick, impermeable insulator, resembling 
appearance and physical characteristics 
glossy black rubber compound me- 
dium hardness. will resist the action 
all plating-acid alkaline solutions 
limited time. Abrupt temperature changes 
not affect it. The base new Tygon 
resin formulation. Mfg. Stone- 


ABSTRACTS 


Protective Coatings Bell System 
Cables. Albano Robert Pope, Cor- 
rosion, 221-226 (1947) May. 

Describes development various types 
metal, plastic, and fabric coatings, and 
combinations these materials, for pro- 
tection buried lead-covered telephone 


First Report Rust Prevention and 
Water-Proofing Engine Exteriors. Mol- 
nar, Ordnance Program No. 5728, 144 pp.; 
Bib. Sci. Ind. Rep., 703 (1946) Dec. 

Results test conducted deter- 
mine the merits lacquer-like materials 
agents for exteriors engines and elec- 
trical systems vehicles, are given. The 
materials (names not given) were applied 
engines and electrical systems 
4x4 trucks and inspections made weekly 
until 2000 miles operations were com- 
pleted. All four materials proved effective 
rust preventives and equally effective 
water-proofing agents against water 
sprays only. Detailed test report given. 


Finishing Steel for Decorative and Pro- 
tective Purposes. Reid Kenyon, Amer. 
Iron Steel Inst. Preprint, pp. (1947). 

Reviews developments nonmetallic 
finishes electroplated and hot-dip metallic 
coatings, combined metallic and nonme- 
tallic coatings, porcelain enamels, stain- 
less steel, and special 


New Metallizing Technique Homogen- 
izes Alloy Coatings Eliminate Porosity. 
Looney, Alloy Welding Mfg. Co., 
Petro. Processing, No. 290 (1946) Dec. 

Refinery equipment, from pump rods 
fractionating towers, can protected 
alloy trimming, using new metal spray- 
ing process which “homogenizes” the sur- 
face after being applied. Coating su- 
perior more conventional coatings 
corrosion and abrasion resistance. Valve 
life hydrogen fluoride alkylation 
plant was increased from 30-60 days 
over three years, and the valves_are still 
use with indication wear. Similar 
high service was obtained with valves ex- 
posed hydrochloric acid isomeri- 
zation unit. The success the new pro- 
cess lies precise control tempera- 
tures and rate flow during coating op- 
erations. Equipment for the method 
portable, that the process can used 
for coating large vessels the field. 
Technique requires careful electrical prep- 
aration the surface, metal deposition 
using special spraying head flame- 
welding, and finishing heating the -de- 
posit until attains complete homoge- 
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neity. Illustrations show Hastelloy-coated 
stud-bolts and samples coated with Still- 
ite VI, resist alloy, Fanweld and Col- 
nionor Process was developed 
loy Welding and Mfg. Co., 
INCO. 


Inspection Exposure Test Panels with 
Anodic Electrodeposited Coatings. Sod- 
erberg, Graham, Crowley Associates, 
ASTM Preprint, 40, pp. (1947) 

Deals with the inspection electro- 
deposited coatings zinc and cadmium 
steel, exposed out-of-doors. The prime 
function this type coating out- 
door exposure provide corrosion 
protection the base metal, 
INCO. 


Experimental Study the Coating 
Formed Nitrided-Steel Piston Rings 
During Operation Nitrided-Steel Cylin- 
ders. Bobrowsky, Howard Kittel 
Charles Boegli,Nat. Advisory Comm. 
for Aero., Washington, D.C., Wartime Re- 
port E-143, pps. (1944) Mar. 


Results investigation indicate coating 
formed local melting softening 
the nitrided surface and subsequent 
sudden 


Corrosion Protection Lengthens Life 
Aluminium Transportation Units. 
Mason, Jr., Aluminum Magnesium, No. 
(1947) Feb. 

Use clad alloys, insulating layers 
between dissimilar metals, primers and 


Inspection Exposure Test Panels with 
Nondecorative, Electrodeposited Cathodic 
Coatings. Pray, Battelle Memorial 
Inst., ASTM Preprint No. 39, pp. (1947) 


The function cathodic, electrodepos- 
ited metallic coatings used for purely 
protective purposes discussed and the 
way which they deteriorate weath- 
ering described. Rating systems are 
summarized, with particular emphasis 
the methods used for the exposure tests 


electrodeposited lead coatings steel. 


Effect Surface Preparation the 
Darsey, Am. Electroplaters Soc., Proc. 
33rd Ann. Conv., 130-140 (1946) June. 


Preparation metal prior painting: 
preparation steel, copper, brass, lead, 
zine and alloys and aluminum and alloys. 
—BNF. 


Protective Organic Coatings Engi. 


Edgar Marburg Lecture, 100 pp. (1946). 
very useful summary, and value 
for reference purposes.—BNF. 


Summary Wartime Research 


ing the National Bureau Standards, 
Blum, Am. Electroplaters Soc., 


33rd Ann. Conv., 16-23 (1946) June. 
Electroplating retard gun erosion: 
protection steel cartridge cases against 


city certain 


Plated Zinc-Base Die Castings. 
Rev. Am. Electroplaters’ Soc., 34, No. 288- 
318 (1947) Mar. 

Fox (288-297) deals with the production 


castings, covering properties and com- 


position alloys, casting practice and 


design casting and die. Nixon 


(208-309) deals with plating (copper, 


nickel and chromium), including the pre- 


liminary buffing and 


Wartime Plating Developments Eng- 
land. Hothersall, Am. Electroplat- 
Soc., 33rd Ann. Conv., 1-16 (1946) 

une. 


Protective coatings (including methods 
test); engineering applications elec 


trodeposition; miscellaneous. 


BNF. 
Some Fundamental Aspects the Hot- 


Dip Galvanizing Process. Hall 


Kenworthy, Sheet Metal Ind., 24, 
752 (1947) Apr. 


Summarizes the more important 


hitherto unpublished work concerning 


methods controlling the properties 
galvanized coatings. Results series 
investigations conducted British Non- 
Ferrous Metals Research over number 


years.—BLR. 
CONSTRUCTION MATERIAL 


Fabrication Notes 


ant Alloys. Holmberg, Alloy Welding 


and Mfg. Co., Paper before ASME Spring 
Mtg. Tulsa, March, 1947, Petro. Process- 
ing. No. 314-315 (1947) April; Steel 


Processing, 33, 285-286+ (1947) 
May. 


Discussion some the 


neve: 


anne 


giver 


wide 
with 
unde 


quen 


ment 


corrosion; applications magnetic thick- 
ness gauge; problems arising from scar- 


the 
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ble 
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with 
hand 
duct: 


sels from Types 410, 430, 446, straight 


chromium alloys, Type 304, same 
2-3% molybdenum and stabilized grades 
stainless steels. Type 430, the most 
popular straight chromium used, must 
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never cold-worked, never heated over 
1850° F., and when hot-worked must 
annealed, sand blasted and pickled, and 
given passivating treatment. Most 
widely used austenitic type Type 304 
with molybdenum added. Since this alloy 
undergoes carbide precipitation between 
1100-1500° F., must heated 1950- 
and rapidly cooled water 
quenched. Use stabilizing elements 
mentioned and the need for exact speci- 
fication stainless alloys purchaser. 
gauge bubble cups were heavier and 
the service subject shock, the use 
welded Types 410 and 430, unheat-treated, 
would not satisfactory, and more or- 
thodox methods would needed, Trou- 
ble with faulty heat transfer pans 
18-8 was alleviated use 
which outside faces are chromium iron, 
with layer mild steel inside, and 
handle 18-8, which has poor heat con- 


CO. 


Control Marine Borers Plywood. 
ASME, 69, 519-524 (1947) July. 

Results series tests plywood 


indicate that the addition 


siliceous extender the adhesive used 


bonding plywood prevents the 


beyond the first veneer Limnoria, Te- 
redo and Bankia. Pholads are able 
penetrate greatly reduced numbers and 
are considerably dwarfed size. 
trated —BLR. 


Cast Iron Superior Corrosion Re- 
sistance Steel? White, Westing- 


house Electric Co., Materials Methods, 


ies 
Non- 
imber 


26, No. 82-5 (1947) Aug. 

order determine the comparative 
corrosion resistance cast iron and steel, 
the bare metals and varnish and enamel 
coated metals were exposed the fol- 
lowing test conditions: salt fog spray, 
water vapor, sulfur dioxide fumes, and 
ultra-violet light combined with periodic 
water spray. The rusting uncoated ma- 
chined samples iron steel are 
found practically identical, while 
shot blasted, uncoated cast iron showed 
greater corrosion due 
face area. Corrosion resistance coated 
steel was found superior that coated 
graph and various tables are in- 
cluded. 


Niehus, Steel, 20, 398-400; discus- 
sion, 407-409 (1947) Aug. 

Discusses requirements suitable 
steel for turbines for varied applications. 


Includes section corrosion the com- 
bustion chamber.—BLR. 


CONDENSATE WELL 
CORROSION 


Statistical Analysis Test Containers 
for Condensate Well Corrosion Studies. 
Kendall, National Tube Co., Cor- 
359-366 (1947) Aug. 

Two types specimens were used 
the study corrosion the flow lines 
condensate wells: washer type mounted 
rod and cylinder-type. Each type 
described and illustrated, and results 


the statistical analysis tabulated and 
charted.—BLR. 


Effect Carbide Structure the Cor- 
rosion Resistance Steel. Manuel, 
415-431; discussion, 431 (1947) 

ept. 

Much experience with oil-well and oil- 
pipeline corrosion indicates that the car- 
bide structure the steel has great 
effect corrosion resistance under con- 
ditions which solid corrosion products 
form the surface. Well-formed pearl- 
ite with lamellae which are long, straight, 
and are definitely beneficial. 
Spheroidization the pearlite removes 
this effect. Distortion heating and al- 
loying elements which effect 
ture may also harmful. Many illustra- 
tions show results 


High Pressure Gas-Con- 
densate Wells—Gulf Coast Area—Parts 
II. Zajac, Shell Oil Co., Oil Gas 
J., 46, No. 102-5, 107 (1947) June 21; 
Ibid. No. 127+ (1947) June 28. 

Part History, scope, causes and char- 
acteristics corrosion high-pressure 
gas-condensate wells are presented. Stud- 
ies show this corrosive action probably 
caused carbonic acid the lower fatty 
acids, combination both, Gen- 
erally corrosion attacks wellhead equip- 
ment and the producing string most se- 
verely, Casing corrosion less severe 
because lower flow velocities. Few se- 
rious cases corrosion have been re- 
ported cycling-plant equipment gas 
injection wells. 

Part II. Two phases corrosion pre- 
vention high-pressure gas condensate 
wells are discussed; corrosion-detection 
Christmas tree 
inspections and tubing-caliper surveys are 
satisfactory long-time-interval corrosion- 
control indicators. Exposure coupons and 
iron analyses are used for short-time-in- 
terval checks. Corrosion control chem- 
ical means used wells where injec- 
tion through the annulus possible. Some 
satisfactory chemical inhibitors are use 
are being developed. Corrosion-resist- 
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ant alloys are very helpful alleviating 
corrosion tree fittings. More resistant 
tubing material needed. The cost 
corrosion discussed. Future work 
should emphasize long-range corrosion 
studies. refs. 


Review NGAA Research Gas-Con- 
densate Drill Corrosion. Bacon, Lone 
Star Producing Co., Paper before NGAA 
26th Ann. Mtg., Dallas, April 23-25, 1947. 
Oil Gas J., 46, No. 12, (1947) 
July 26. 

search project corrosion gas-con- 
densate wells since the latest report (Bull. 
(d) (6/15/46) are summarized. 
The most economical chemical treatment 
found consists partial neutralization 
the produced water the addition 
soda-ash ammonia, inhibitors found 
effective are “Kontol sodium di- 
chromate, bone oil and napthenic acids. 
Protective coatings plastic and alloys 
are undergoing tests. laboratory study 
Mines reveals not one low-cost alloy 
that corrosion-resistant carbonic 
acid, propionic acid, phenols. refs. 


Preventing Corrosion Gas-Condensate 
Wells. Menaul, Stanolind Oil and 
Gas Co., Paper before AIME, Ann. 
New York, March 17-22, 1947. AIME Pre- 
print, pp. (1947) Mar. 

Discusses the most dangerous form 
corrosion encountered condensate well 
oil production, the discovery the agent 
causing this corrosion and the remedial 
chemical treatment proved effective 
field use. Injection ammonia hydroxide 
has proved effective preventing gas 
condensate well corrosion. The injection 
“Bone oil” applied wells produc- 
ing brines containing calcium and mag- 
nesium salts. appendix gives the ap- 
paratus, solutions and procedure for iron 
determination, and rapid field test for 
ammonia.—I NCO. 


Surface Layers Steel Natural Gas- 
Condensate Wells. Norman Hackerman 
Shock, Ind. Eng. Chem., 39, 863-867 
(1947) July. 

Micrographic studies coupons ex- 
posed the wellhead have lead 
means classification and prediction 
the corrosive character condensate gas 
wells. non-corrosive type well has 
been found which the surface layer 
formed steel thin, adherent and ap- 
parently non-porous. addition least 
two types corrosive wells have been 
found. explanation offered ac- 


count for the differences 
the presence inhibitor the hydro. 
carbon 


FUNDAMENTALS 


= 
h 


Rate Diffusion Zinc from 
Brass. and others, 
(1946). 

Effect additions tin, nickel, lead 
the coefficient diffusion zinc from 


alpha brass was studied means 
uum-evaporation method. Tin 
has 


increase the coefficient, nickel 
effect. The heat diffusion remains prac. 
tically constant all 


Activation Copper Oxidation 
Nature, No. 160, 267-268 (1947) Aug. 

Presents results preliminary 
observations the crystalline changes 
produced the metallic and oxide films 
copper during the activation process 
probable mechanism activation 
deduced from consideration these 


BLR. 
Cavitation 


creas 
sol 
pally 


sults and those Garner and 


Thomas Poulter, Frontier, 10, 7-11, 


(1947) June. 

The above mechanism clarified 
discussion the results the application 
pressure gases contact with 
uids and solids. Penetration 


and molecular hydrogen into metal 
water into glass are described. 


ence high-frequency vibrations from: 
magnetostriction oscillator shown 
have marked effect the cavitation 
erosion gray cast iron—BLR. 


Thermodynamic Bases the Theory 
Corrosion (In French). Marcel 
Metaux Corros., 21, 121-129 (1946) Oct- 
Nov. 

Mathematical formulas electric 
data relating corrosion 
namic properties are 


Intergranular Corrosion High 
Aluminum. Lacombe Yannaquis 
Comptes Rendus (France), 224, No. 12, 
922 (1947) Mar. 24. 


has already been determined 
intercrystalline corrosion aluminum 


not diminished increased purity 
metal, This led the theory that 


origin the attack might possibly 


the uniting adjoining systems. 
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pure, rolled aluminum 
yaro- 


submitted prolonged chemical at- 
hydrochloric acid, then recrystallized with 
grains ‘cold rolling followed 

immersion the acid, the sam- 

were electrolytically polished. After 
separation the cry stals was 


observed. The speed corrosion was in- 


creased anodic attack the metal 


solution percent hydrochloric acid 
intercrystalline corrosion was ob- 
However, all the contours the 


are not attacked with the same 
the course coarse grain re- 


ion very pure aluminum 
occurs and perfect resistance 
was observed the joints sep- 
the two parts the twin, princi- 
the case twins with rectilinear 
Prolongation the anodic at- 
causes disintegration the crystals 
lese limits. The conclusion 
that the origin intercrystal- 

corrosion aluminum very high 


Deposition Nickel and Cobalt 
National Bureau Standards, Paper 
AES 34th Ann. Conv., Detroit, June 


bya 


The Monthly Rev., 34, No. 933-934 
Aug. 
from deposition nickel from am- 
solution containing hypophos- 
The process now includes deposi- 
nickel from acid solutions con- 
taining nickel chloride, g/1 
were semi-bright, and the rate 
the hydroxyacetate bath. Good 
LR. cobalt-nickel coatings could not 
had from acid solutions but were ob- 
alkaline solutions. With nickel 
the ammoniacal cobalt bath, 
bright cobalt-nickel alloys were ob- 
12, tained the rate 0.00066 in./hr. Cer- 


metals and radicals, cadmium and 
the baths; copper and lead were detri- 


zinc reduced the rate deposition 
alkaline nickel and cobalt baths; 
ems. magnesium and ferrous iron had the 


ABSTRACTS 


the alkaline cobalt bath 
The deposition takes place only 
certain surfaces that catalyze the process, 
namely iron, nickel, active gold, cobalt, 
aluminum, and palladium. Deposition can 
be, obtained non- -catalytic metals such 
platinum, copper and brass momen- 


same effect 
only. 


tary contact made with electro- 
negative metal such aluminum iron 
thin layer acatalytic metal such 
palladium first applied the sur- 
face immersion. success was had 


Improvement the Technique 
the Investigation Metals Means 
the Electron Microscope, Serving 
Shorten the Process. Benard, 
Corros. Usure (France), 18, No. 48, 
Chem. Zent. (Germany), 115, 579-. 
580 Chem. Absts. (USA), 41, No. 
16, 5073 (1947) Aug. 20. 

Comparison photomicrographs made 
various methods showed the method 
Duffek and Mahl which the speci- 
men covered with solution collo- 
dium amyl acetate, give the best 
results. The evaporation this film leaves 
behind characteristic interference colors 
the surface the specimen. also 
suitable, for direct examination alum- 
inum oxide films, which case the pic- 
ture does not reveal differences the 
thickness the film but rather the 
orientation 


Thomas, Bell Telephone Lab., Paper 
before 91st Gen. Mtg., Electrochem. Soc., 
Louisville, Ky., April 9-12, 1947. Electro- 
chem. Soc. Preprint, 91-24 345-361 (1947). 

simple method described for meas- 
uring low oxidation rates elevated tem- 
peratures. The oxidation rate curves for 
large number copper alloys, nickel 
and stainless steel are presented. With 
the exception steel, which 
conforms accurately the logarithmic 
law, and nickel, which conforms approxi- 
mately this law, none the metals 
conforms the commonly accepted rate 


laws.—INCO. 


Causes and Prevention Stress Corro- 
sion Brass. Chaston, Sheet Metal 
Ind., 24, No. 243, (1947) July; 
Correspondence, ibid., 24, No. 244, 1621 
(1947) Aug. 

Author gives survey recent theories 
and investigations relating the season- 
cracking brass. The theory advanced 
that since many surface films bear close 
relation the structure the underlying 
metal may that places disorder 


: 
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(e.g., grain boundaries) the corrosion 
film less stable than that which 
formed the more ordered parts, thus 
providing selective path for 
BNF. 


Influence Surface Condition the 
Dry Oxidation Austenites Nickel- 
Chromium and the Method Finishing 
Test Specimens the Mechanical Hys- 
teresis Steels (In French). Cheve- 
nard Wache, Paper before Comm. 
Tech. des Etats Proprietes Surface 
des Metaux Conf., Paris, Oct., 1945. Jour- 
nees des Etats Surface, (publ. 
Professionel General Transformation 
des Metaux), 237-241 (1946). 

Incomplete results experiments deal- 
ing with the influence surface condi- 
tions dry oxidation ausenitic nickel- 
chromium alloys and the mechanical 
hysteresis mild steel (part larger 
program the Laboratory Imphy) are 
reported with exidation-temperature and 
other curves. Dry oxidation 19-10 
stainless. Hot-rolled sheets finished 
polishing with Emery Papers and de- 
greasing with trichlorethylene 
electrolytic polishing were oxidized. The 
first stage the curves are logarithmic. 
The checking the oxygen penetration 
the oxide layer increases more quickly 
than its thickness which differs from the 
parabolic law Pilling and Bedworth. 
There was less dispersion results with 
the electrolytically polished specimens. 
Heat activation deduced from the dia- 
nickel, 49,500 cl/at.g. The second stage 
oxidation represented anamorphosed 
curves, shows that when the oxide film 
has become almost 
weight the combined oxygen repre- 
sents times the weight the begin- 
ning the accelerated oxidation. Curves 
also show damping curves microbars 
machined after annealing, month after 
machining, and also after new anneal 
oxidation constant 19-10 function 
inverse I/T absolute temperature 
(first step oxidation). Curves show 
divergent values internal friction 
carbon steels, shown microbars ma- 
chined and polished after annealing, and 
same bars annealed vacuo after me- 
chanical finishing. Bars differed only 
presence absence thin cold-hard- 
ened skin, being same physiochemical 
structural condition. Decrement went 
from single double. This increase 
mechanical hysteresis related inter- 
nal stresses developed the thickness 
the cold-hardened skin, Discussion: In- 


duction phenomenon start oxidation 
special steels mentioned. Various 
cases where the Pilling and Bedworth 
parabolic law not exactly followed are 
cited, 35-10 steel, the induction phe- 
nomenon varies regularly with the 
perature, but with the 25-20 composition, 
duration first oxidation stage becomes 
more irregular, being more influenced 
the lesser considerations mechanical 
INCO 
Don Anderson, Corros. Matl. Prot, 
21-23 (1947) July-Aug. 
Presents test for passivity, its possible 
causes and solution for change active 
Mechanism Corrosion Fatigue 
Simnad, Proc. Roy. Soc. 188, 372-392 
(1947) 11; Phys. Absts., 50, No. 
139 (1947) May. 
Mechanism was established means 
chemical and electrochemical measure- 
ments. These are fully described. One 
aim was prevent corrosion fatigue 
means cathodic currents. Such cur- 
rent diminishes the rate production 
iron compounds. Weak currents shorten 
the life but stronger currents increase 
This explained. the current reaches 
certain value corrosion cannot de- 
tected, and the life becomes extremely 
INCO 
Corrosion. New Theory for the 
vation and Corrosion Resistance 
Stainless Steel. Mars Fontana, The 
Ohio State Univ., Ind. Eng. Chem., 39, No. ect 
103A, 104A (1947) Sept. 
Studies during recent months 
Corrosion Research Laboratories The 
Ohio State Univ. fundamental cor- 
rosion research project sponsored the 
Office Naval Research, indicates 
18-8S stainless steel becomes passive 
cause physically adsorbed gas. 
room temperatures specimens the alloy 
display passivity upon exposure aif 
and lose passivity upon exposure 
duced pressure (vacuum). This process 
reversible that the alloy can passi- 
vated, broken down, and on, alter- 
nate exposure air, vacuum, air, 
uum, etc. The ready breakdown the 
passivity under vacuum room 
perature indicates weak between 
the gas and the metal, which turn, 
dicates physical adsorption. Oxides 
chemisorbed gases would considerably 
harder remove break down, 
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would probably require elevated 
were tried during the preliminary 
phases this study. The treatment found 
effective, based corrosion tests, 
one which designated the sul- 
air treatment. consists ex- 
10% sulfuric acid for minutes, wash- 
ing thoroughly water, and then expos- 
ing the specimen Similar results 
obtained hydrochloric acid instead 
sulfuric acid used. stated that 
the nitric acid treatment commonly used 
industry does not passivate stainless 
steel, and waste money.—CEC. 


Nature and Mechanism Passivation 
18-8S Stainless Steel. Fontana 
Beck, The Ohio State Univ., Metal 
Prog., 51, No. 939-944 (1947) June. 

The most effective the several passi- 
vation treatments tried with 18-8S (Type 
stainless (including nitric acid, po- 
chromate, nitric acid plus potas- 
chromate) was the “sulfuric-air” 
which consists exposing 
specimen boiling 10% sulfuric acid for 
minutes, washing water and then ex- 
air. Specimens were then tested 
immersion 10% sulfuric acid and 
ocean water 50° Speci- 
lost passivity when exposed 
air, the process being reversible. Data 
according author, that passiva- 
due physical absorption gas, 
formation oxide films chemi- 
gas. Further support was 
argon gas (chemically inert). 
difraction patterns gave evi- 
oxide films. Ordinary mill pick- 
considered somewhat similar 
sulfuric-air treatment recommended 
than the common treatment 
dilute nitric acid, which many peo- 
including author, now consider worth- 
Further investigations will deal with 
18-8, work elevated tempera- 
and high vacuum, well 
acid methods, such 
which activize metals. Specimens pol- 
with Emery paper were not passi- 
vated successfully. 
and equipment for determin- 
erosion-corrosion resistance mate- 
are shown. All test results are tabu- 
Results exposure specimens 
air 870° for hr. are included.— 


Rate Oxidation Iron-Chromium- 
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Shpikelman, Reports the Acad. Sciences 
USSR, 53, No. 813-816 (1946); Trans- 
lation Henry Brutcher, Altena, Calif., 
No. 1965, pps. 

Resistance series the above 
alloys corrosion was determined. The 
significance the sigma phase alloys 
with 40% chromium and 8.5% 
aluminum, and the optimum composition 
for heat resistance, are 


Hydrogen Overvoltage with Particular 
Reference Nickel, Tantalum and Colum- 
bium (In French). Palmaer, Paper be- 
fore Comm. Tech. des Etats Proprietes 
Surface des Metaux, Conf., Paris, Oct., 
1945. Journees des Etats Surface, (publ. 
Transformation des Metaux), 266-271 
(1946). 

Experiments are reported which reveal 
that overvoltage low current density 
(the only case where electrodes are re- 
versible) constant the metal, in- 
dependent the current density. This 
connected the capacity the 
metal attract hydrogen one form 
another, the energy for the formation 
the hydrides, etc., being furnished the 
electrolysis. Nickel, tantalum and colum- 
bium were used, and the overvoltage 
reversible electrodes was found 0.01 
volts for nickel, 0.17 volts for tantalum 
and 0.14 volts for columbium. Tension- 
current diagrams are shown 
0.1 sodium hydroxide, for tantalum 
0.1 hydrochloric acid, columbium 
hydrochloric acid and for pol- 
ished platinum 0.1 hydrochloric 


Present Status Knowledge Stress 
Corrosion Cracking Iron. Uhlig, 
Mass. Inst. Technol., Rec. Chem. 
Prog., No. 1/2, 21-23 (1947) Jan.-Apr. 

Condensed review causes stress 
corrosion cracking steel. 
rosion cracking early 
now countered welding boilers 
mentioned. Chemical reagents are con- 
centrated nitrate solutions boiling tem- 
peratures, concentrated nitric acid 
room temperature, hot dilute nitric acid 
plus manganous chloride 60-80° (ex- 
cept 46% magnesium chloride 125° C.), 
nitrates rain water (attacking bridge 
cables), hydrogen cyanide (active ingre- 
dient compressed illuminating gas), 
impurities steel combined with envir- 
onmental factors (nitrogen makes steels 
more susceptible failure alkalies and 
nitrates while low concentration phos- 
phorous plus nitrogen and aluminum are 
good). mechanism involves 
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iron nitride the highly stressed region 


Overvoltage Oxygen Ionization and 
Its Role Corrosion Processes. 
Tomashov, Compt. Rend. Acad. Sci. USSR, 
52, 601-604 (1946) (In English). Chem. 
Absts., 41, No. 2340 (1947) Apr. 20. 

The following cathodes were investi- 
gated: copper, iron, oxidized 
liminarily corroded iron, cemented iron, 
cast iron, nickel, chromium, chrome steel, 
nickel-chromium steel, graphite, alumi- 
num, duralumin, magnesium, oxidized 
magnesium, zinc, cadmium, lead, tin, co- 
balt, tantalum, mercury, silver, gold, and 
platinum, using solution 0.5M 
sodium chloride sodium carbonate 
+0.005M sodium bicarbonate (pH 9.1) 
atmosphere pure oxygen with 
stirring. Analysis experi- 
mental data indicate: the overvoltage 
oxygen ionization shows logarithmic 
law dependence upon the density 
the cathodic current; the cathode ma- 
terials studied, arranged the order 
increasing overvoltage oxygen ionization, 
show succession different both from 
the sequence non-equivalent stationary 
potentials the same solution and from 
the sequence overvoltages hydrogen 
evolution, the same cathode materials; 
the overvoltage oxygen ionization 
much greater than the overvoltage 
hydrogen evolution. Results are also tab- 
ulated for the c.d. zinc-cathode couple 
solution sodium chloride for 
the different cathode materials. direct 
dependence the efficiency the cath- 
ode material the overvoltage oxy- 
gen ionization 


Electron Diffraction Study Oxide 
Films Formed High Temperature Oxi- 
dation Resistant Alloys. Hickman 
Gulbransen, General Electric Co., 
Paper before 91st Gen. Mtg. Electrochem. 
Soc., Electrochem. Soc. Preprint, 91-32, 467- 
483 (1947); Light Metals Res., (England) 
No. 15, 384 (1947) July 25. 

The electron diffraction reflection tech- 
nique used study the structures 
the oxides which form Alchrome-6, 
Worthite, stainless steels 301, 446 and 
alloy S-588 the temperature range 300 
900° (572 1652° F.). Photographs 
the oxides are taken the tempera- 
tures formation order eliminate 
the possibility chemical 
changes which may occur upon cooling. 
The structures found are plotted exist- 
ence diagrams functions time and 
temperature. Attempts are made cor- 
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relate the structure obtained with 


dynamic data reported other 
The oxides all the alloys over 
complete time-temperature range consis 


chromic oxide spinel type 
ture which may solid solution 
more oxides. Spectrographic 
indicate that nickel absent the 
oxide layer. There does not appear 
any unique mechanism for the 
ferritic and austenitic stainless 
Complete partial conversion 
oxide occurring Alchrome-6 


workers not substantiated this 
ent study.—ALL. 
GENERAL 
Corrosion Processes—The British 
tribution Their Understanding. 
Evans, Metall. Ind., 70, No. 19, 
(1947) May Ibid., No. 20, 355-357 
May 16. Belem 
rosion research with references, 
because the Centenary Celebrations 
British contributions various 


cal 


Chemical Research and Corrosion 
trol; Some Recent Contributions 
Chem. Lab., Teddington, Soc. Chem. Ini 
66, 137-42 (1947) May; Condensation, 
rosion, 141-148 (1948) Apr. 

inhibitor for the corrosion iron, alum 


inum, etc., hard water, distilled 
antifreeze solutions ethylene 
for impregnating wrapping paper 
prevent corrosion steel wrapped 

(dried) paper. Corrosion enclosed 
spaces and accelerated atmospheric 
rosion tests are discussed. 
important factor paint adhesion. 
tar pitches from which acids 
have been removed have been 


solvent naphtha, and suitable 
added give quick drying paints whit 
have given service comparable (as 
corrosion resistance) with alternative 
minous materials. Soils have been 
with regard the possibility 
corrosion, but more needs 
this respect. high speed rotor 
atus was developed investigate the 
rosion resistance unpainted 
fresh waters sea water 
tions rapid movement. This has 
been found useful investigating 
ings regards adhesion. 
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thermo. Properties and Influence Several Less 
Elements When Added Cast 
Over Hurst, Pig Iron Rough Notes, 


No. 100, 11-15 (1945) Ibid., 

101, 26-33 (1946) Ibid. No. 102, 

the sodium and potassium, magnesium, 
zinc, selenium, arsenic, zirco- 


cerium, antimony, lead, bismuth 
uranium. Effects are reviewed and 


Residual Elements and Gas Contents 
Iron. Hurst, Pig Iron Rough 
No. 104, 4-15 (1947) Spring- 


tish Differences service behavior cast 
usually due structural differences 
the effect small residual 
and dissolved gases present. Ex- 
include Ni-resist pump for chem- 
liquor with crystals suspension, 
rations coarse graphite structure made un- 
Tables give typical compo- 
and structures. Composition table 


British and American cylinder irons 
residual elements and gases pres- 
sion Chief difference the presence 


titanium and hydrogen the Brit- 
Ind Analyses two malleable irons 


include residuals and gases. Hydro- 


tion, content was reduced annealing 
British cylinder irons, good and bad 
l-resist structures, and a gray iron with 
without tellurium addition are 
The rate scaling Silal with 
and ferritic structures graphed. 

closed Survey the Cleaning Methods Used 
Iron and Steel Surfaces. Rick Mansell, 
Paint J., 31, 54, 56, (1947) Sept. 
Discusses use solvent cleaners, steam 
phosphoric acid cleaners, vapor 

Parts and II. Mansell, Org. Fin., 
ative (1947) May; Ibid., No. 
(1947) June. 

urvey aluminum alloys relation 
corrosion problems: types alloys, 
corrosion, exposure tests New 
salt spray and water deposit 
accelerated alternate immer- 
and salt spray tests, surface treat- 
nt, galvanic corrosion tests, and use 


coatings. testing for galvanic 
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couples, rivets materials tested 
were inserted Dural panels, which were 
intermittently immersed 20% solution 
sodium-chloride for days. Original 
ultimate strength Dural was 60,000 
pounds psi, with elongation 18% 
After days, specimens with 
brass rivets had ultimate strength 29,- 
950 pounds psi, with elongation 1.6%, 
those with low-carbon steel rivets, 32,250 
ultimate strength and 2.4% elongation, 
those with 18-8 rivets, ultimate strength 
38,700, and elongation 3.25%, those 
with cadmium-plated rivets (which had 
coating 0.0012 inch) ultimate strength 
55,800 and elongation 16.1%. Po- 
tential measurements showed that with 
brass combination the Dural anode and 
voltage was 0.48 volts; with 
less, voltage was 0.38%; with cadmium- 
plated steel, the cadmium was the anode 
and voltage was 0.15 volts. Photomicro- 
graphs showed that specimens with cad- 
mium-plated rivets were the only ones 
which intergranular corrosion did not ap- 


pear.—INCO. 


Research Corrosion Carried Out 
Sweden During the War (In French). 
Palmaer, Paper before Comm. Tech. des 
Etats Proprietes Surface des Metaux 
Conf., Paris, Oct., 1945. Journees des Etats 
Surface (publ. Professionel 
General Transformation des Me- 
taux), 1946, 272-273. 

Research work Sweden during the 
war included: determination hydrogen- 
overvoltage graphite and cementite; 
determination electrical conductivity 
rust; research the variable composition 
thick layers rust (rust from 
economizer tube, from guns which re- 
posed the bottom the sea 200 years, 
and from sword from Viking time were 
examined); various projects speed 
corrosion including amount oxygen ab- 
sorbed specimens moistened vari- 
ous solutions, and speed corrosion 
iron intermittently quenched different 
saline solutions; hydrogen-overvoltage and 
the reversibility hydrogen electrodes, 
particularly with reference nickel, tan- 
talum and columbium; dissolution zinc 
acids; and corrosion iron alkaline 
solutions. refs. 


Some Problems Corrosion. 
Teeple, International Nickel Co., Inc., Pa- 
per before ASM, Northwest Chapter, Feb. 
13, 1947. Metals Rev., 20, No. (1947) 
Mar. 

Corrosion rate depends not only upon 
the combination materials contact, 
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but also the temperature, available 
oxygen, surface velocity, continuity 
corrosion resisting film, and heat-treated 
condition the corroded material. Ex- 
perimental work liquid and gas cor- 
rosion problems the dye, oil refining 
and copper smelting industries, illustrat- 
ing the principal causes, and showing 
how the most economical method inhi- 
bition determined was outlined, High- 
silicon iron, high-chromium alloys and 
copper alloys (as well nickel alloys) 
were included the tests described.— 
INCO. 


Some Problems Mineralogy and Inor- 
ganic Chemistry. Fleischer, ASTM 
Preprint, 117, pp. (1947). 

Paper supplies background for the 
consideration ‘of the nomenclature the 
compounds found studies boiler 
scales, corrosion products, similar 
deposits met with industrial engineer- 
ing 


Corrosion. Garside, Heating 
(England), 47-50+ (1947) Mar. 

The chemistry and causes corrosion, 
its prevention and treatment with parti- 
cular reference pipes and ducts are 
reviewed. The metallurgical and economic 
qualities several metallic alloys and 
means testing their resistance cor- 
rosion are presented. Various types 
colloids such graphite preparations, 
tannin, starches, and gels have been suc- 
cessfully used protective agents. Iron 
not protected well colloids 
nonferrous metals but 
more protected with increasing concen- 
tration the colloid. 
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Chemical De-Scaling Boilers. 
Burns, Engrs. (Amer. edition), 259- 
262 (1947) June, condensed from 
Heat Vent. Engrs., 14, 376-403 (1947) 
Jan.-Feb. 

Results extensive study, both 
the laboratory and practice large 
and small boilers. Over 500 tests 
various metals and alloys, using variety 
inhibitors and concentrations, have been 
made. Results are summarized, typical 
data tabulated. Recommended cleaning 
procedures for large and small boilers 
are presented, including details sug- 
gested control tests. 


Use Wetting Agents Conjunction 
with Acid Inhibitors. Cardwell 
Paper, ACS Midwest Reg. 


Mtg., Kansas City, June 23-25, 1947. Abst. 
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Oil Gas 46, No. 124-5 (1947) 

Corrodibility mild steel (ASTM 
39) various concentrations 
chloric acid solutions containing 
group heterocyclic nitrogen compounds 
containing thiourea 
substituted diethyl, dibutyl and 
thioureas varied greatly their inhibitiye 
ability. From the measure the 
siveness the hydrochloric acid 
tions containing these inhibitors, (3) 
tors were found affect 
(1) the size the inhibitor molecule, 
the position substituted group 
the molecule, and (3) the ability 
material adsorbed the liquid-solid 
interface. general, the larger the 
cule the better the inhibitor. 
lic nitrogen compounds the substitution 
was more effective than meta 
para position, The presence 
group may increase the strength 
adsorption bond between 
and the steel, resulting more 
tive 


Nitrogen-Containing Organic 
Mann (Univ. Minn.) Ind. Eng. Chem. 
910-919 (1947) July. 

Data are presented establish 
titative relation between the cathode 
tential rise with the addition 
and its inhibition efficiency. 
hibitors are cathodically adsorbed 
metal surfaces. The 
inorganic compounds, such 
mony and arsenic salts, form new 
lic .cathode, which has 
voltage than the original and retards 
the evolution hydrogen. Nitrogen-cor- 
taining organic inhibitors the other 
hand reduce the available cathodic are 
for the evolution hydrogen but 
actually change the nature the cathode. 
The adsorption these inhibitors, 
though preferential cathodic 
seems follow Traube’s rate adsorp- 


tion. 


Corrodibility Metals Used 
Construction Inhibited 
Martinez, Dowell Inc., Paper before ACS 
112th New York, Sept. 15-19, 


Abst. Papers, 13-14R. 

Corrodibilities boiler metals the 
inhibited hydrochloric acid solutions used 
remove deposits and sludge 
vestigated. Four types acid inhibitors 


were used, arsenic base inhibitor 
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taken example the inorganic type 
inhibitor, cooper-amine the or- 
ganometallic, symmetrical dibutyl-thiou- 
rea the aliphatic, and nitrogen-sulfur 
base material the aromatic. was 
found that the corrodibility the boiler 
metals varied considerably the differ- 
ent inhibited hydrochloric acid solutions. 
general was noted that the corrodi- 
bility the metals percent inhibited 
hydrochloric acid solutions depended 
upon the carbon content the steel. The 
higher the carbon content the greater 
was the corrosion rate. 
weak acid, percent concentration, 
was found the silicon content influenced 
the 


Use Chromate Additions Drilling 
Fluids. Jackson others, Drilling 
Contr. 77-82 (1947) Aug. 15. 

Summarizes results laboratory tests 
and field observations date the use 
sodium chromate additions drilling 
fluids, inhibit corrosion-fatigue dam- 
age drill pipe. Tests indicate that chro- 
mate additions are highly effective only 
used combination with other recom- 
mended drilling 


Use Dehydration Combating In- 
ternal Corrosion Products Pipeline 
Systems. Phipps, Socony Vacuum 
Co., Corrosion 458-465 (1947) Sept. 

order prevent the corrosion and 
which water saturated, the Socony- 
Vacuum Oil Company has for the past 
years used dehydration process based 
absorption alumina bed. The 
primary function lower the moisture 
content the product being pumped 
point where the small amount mois- 
ture remaining will stay solution the 
liquid. The dehydration installation con- 
sists six drums equipped with cone 
bottoms. The absorption medium em- 
ployed 4-8 mesh activated alumina, 
3000 pounds which used each 
drum, The alumina bed supported 
heavy metal perforated plate covered with 
stainless steel screen 40-60 mesh. 
The dehydration operation accom- 
plished pumping the product through 
three durms operating parallel. The 
alumina bed regenerated after twelve 
hours service. present, twelve differ- 
ent products are being handled through 
the dehydration system and date in- 
spection sections the pipeline have 
shown evidence pitting corro- 
sion. Another advantage has been the 
elimination pipeline scrapers with their 
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attendant hazards and operating costs. 
Costs the dehydration process not 
exceed 50c per 1000 barrels products 
—ALL. 


Literature Review Corrosion 
Metals and Materials Flue Gas Con- 
Peoples, Battelle Memorial Inst. Publica- 
tion (for AGA), pp. (1947) Feb. 

Based references. Sulfur fuel 
gases; properties the products com- 
bustion fuels; corrosive properties; 
comparison the corrosion data vari- 
ous investigators.—BNF. 


Color Contamination Petroleum 
Products Transported Pipeline. 
Sorg Dickey. Paper before ACS 
Midwest Reg. Mtg., Kansas City, June, 
1947. Abst. Oil Gas 46, No. 124 
(1947) June. 

field trial experimental alkaline 
inhibitor, designed minimize internal 
corrosion pipelines transporting petro- 
leum products showed this inhibitor 
quite successful reducing the amount 
sediment removed from the pipeline 
system. Its use, however, the pipeline 
system handling finished petroleum prod- 
ucts, ranging from motor fuels burn- 
ing oils, gave rise unexpected color- 
contamination problem, which was most 
noticeable and objectionable the case 
water white products such kerosine. 
The dye responsible for this discolora- 
tion, identified p-indophenol, formed 
the strongly alkaline corrosion-inhibitor 
phase and apparently results from re- 
action between oxidation product 
the antioxidant used motor fuels and 
phenol naturally occurring petroleum 
stocks. These compounds 
trated the alkaline inhibitor phase. 
Concentrations p-idophenol low 


part million impart objection- 


able pink discoloration water white 
petroleum products. The addition so- 
dium sulfite the corrosion inhibitor 
eliminates the color difficulty without 
affecting the corrosion-inhibiting quality 
the inhibitor. 


Corrosion Metals; Metals Aircraft 
Engine Cooling Systems. Thompson, 
Australian Council for Melbourne, 
Australia, (Report ACA-24.) pps. (1946) 
May. 

Explains the theory corrosion. De- 
use. electrochemical technique for the 
study corrosion problems described. 
Details its use study the growth 
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and breakdown metal films are given. 
The relationship two types corro- 
sion film formation aluminum 
developed and confirmed the discovery 
hydrogen evolution aluminum dur- 
ing abrasion neutral liquids containing 
water. The use powder studying 
abraision films metals electrolytes 


Arsenic Corrosion Inhibitor (for 
Steel) Sulfuric Acid. Wachter, 
Treseder Weber, Shell Develop- 
ment Co., Corrosion 406-414 (1947) Aug. 


The inhibiting effect arsenic com- 
pounds the corrosion carbon steel 
sulfuric acid known. The present 
paper concerned with inhibition at- 
tack sulfuric acid above 50% concen- 
tration, used petroleum processes. 
Experimental results are charted. 


Action Inhibited Acid 
Alquist. Dow Chemical Co., ASME 
Mtg., Chicago, June 16-19, 1947. Abst. 
Power 91, No. 156 (1947) Aug. 

inhibited hydrochloric acid 
solutions boiler tubes various speci- 
fications presented, Tests were made 
150, 160, and 180° F., using three inhibi- 
tors and four concentrations hydro- 
chloric acid solution. Graphs show effect 
acid concentration, temperature, and 
addition boiler scale the corrosion 
rates. 


Cutting Oil Corrosion Cemented Car- 
bide Tool Tips. Jacobson. (PB 49077) 
(Watertown Arsenal Lab. Memo Rept. 
336/3) Nov., 1945, pp. M-$1 00. P-$1.00; 
Bib Ind. Rep No. 485 (1947) Feb. 

investigation was made determine 
the cause and nature corrosive action 
cutting oils cemented carbide tool 
tips used Watertown Arsenal produc- 
tion shops. was found that: (1) The 
presence moisture cutting oils other 
than those the soluble oil tvpe induces 
corrosive attack the cobalt binder con- 
stituents cemented carbide tool tips; 
(2) absence corrosive action the case 
soluble cutting oils attributed the 
inherent inhibitive characteristics wa- 
ter emulsions oils this type; and 
(3) the lubricants subjected the 
present tests, moisture-bearing sulfo-chlo- 
rinated cutting oil displayed the most 
pronounce dattack the cobalt matrix 
the cemented carbides. Tables, includ- 
ing those Appendix 
graphs and graph are presented. 


Use Corrosion Inhibitors Products 
Pipelines—A Survey Practices. 
Parker, Plantation Pipe Line Co., Paper 
before API Transp. Div. 26th Ann. Mtg, 
Chicago Nov. 11, 1946, Corrosion 157- 
168 (1947) Apr. 

companies operating products pipe- 
lines, use corrosion inhibitors their 
lines, three are contemplating using 
inhibitor, one dehydrates the products, 
one experiences corrosion difficulties 
any its equipment, and one did not 
indicate its position. Mechanism in- 
hibitor action reviewed briefly, with 
particular attention the action the 
chromate, nitrite and mercaptobenzothia- 
zole inhibitors. pointed out that the 
major portion the research 
ucts pipeline inhibitors has been done 
Phillips Petr. Co., The Atlantic 
Co. and Shell Oil Co. Phillips adopted 
the use mercaptobenzothiazole for its 
lines, Atlantic developed the use so- 
dium chromate, while Shell’s choice has 
been sodium nitrite. copy the ques- 
tionnaire used the survey and the tabu- 
lated answers, well data the tox- 
icity sodium chromate and nitrite are 
included the appendix. 
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Application Supersonics Industrial 
Inspection. James Dice, Engrs. 
(Amer. Edition), 352, 396 (1947) Aug. 

Two basic testing are use 
industry today. The first, “through 
transmission” method trans- 
ducers, one send the supersonic vibra- 
tion into the test piece and the other 
receive the transmitted vibration 
emerges from the other side the piece. 
The second basic testing technique, the 
“reflection” method, the one which has 
had wide acceptance American indus- 
try. The instrument used known 
Reflectoscope. The principle operation 
the Reflectoscope that sends 
supersonic vibrations through the material 
under test and measures the length 
time takes these vibrations 
trate the material, reflects from the oppo- 
site side, internal defect, and returns 
the sending 


METAL FAILURE 

Estimation Scaling Resistance. How- 
ard Avery, Alloy Casting Bull. 
(1947) May. 

Presents nomographs prepared Bat- 
telle Memorial Institute for use 
timating the approximate corrosion resist- 
ance iron-nickel-chromium alloys» 
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oxidizing reducing (flue gas) atmos- 
pheres elevated 


Effect Artificial Aging Tensile 
Properties and Resistance Corrosion 

Bur. Stds., Res. Nat. Bur. Stds. 
38, No. 465-489 (1947) May. 

The effect aging commercial 24S-T 

aluminum alloy sheet for various periods 
350, 375, 385 and 400° F., its tensile 

properties and resistance corrosion was 
determined. Aging for hours 385° 


produced increase yield strength 


about 25% over initial value 50,000 

pounds psi, increase tensile strength 

above initial 70,000 pounds psi, and 
about 1/3 the initial elon- 
17-18%. Approximately the 
values were obtained aging the 
material for hours 350° F., hours 
375° F., and hours 400° Ma- 
terials aged hours 385° F., and 
hours 375° F., were generally im- 
stress corrosion cracking and 


were more severely damaged corro- 


sion media, sodium-chloride hydrogen 


peroxide solution marine atmosphere, 


commercially heat-treated material 
exposed without artificial aging. Corrosion 
test data well apparatus are fully 


Constitution and Stress Corrosion the 

Schulz Wassermann, Halstead 
Centre Translation (BIOS Publica- 

tion EC3758), pp. (Trans- 

lation Metallgesellschaft Report dated 
Aug. 17, 1940.) 

Authors discuss possibility producing 
ahigh-strength aluminum-zinc-magnesium 
alloy with good stress corrosion resist- 

and particular discuss the follow- 


ing three aluminum alloys: zinc, 0.8% 


magnesium; zinc, 1.4% magnesium; 
and zinc, magnesium. Unlike 


Duraluminum-type alloys, these can 


cooled slowly from the solution heat- 
treatment temperature, (thereby improv- 


the stress corrosion resistance) with- 


making much difference the me- 
chanical properties. Manganese increases 
the stress-corrosion resistance 

but presence manganese 


age-hardening power slowly 


alloys—BNF. 


German Theories and Accomplishments 
the Field Stress Corrosion Cracking. 
Naugle, Hdqs. Air Nat. Com- 


mand (Wright Field, Dayton, Ohio). Tech. 


ABSTRACTS 


Rep. F-TR-1131-ND. pp. (1947) June. 

This report amply illustrated with 
graphs, photographs, and charts. The 
period scientific effort covered from 
1938 1944. summarizes the work ac- 
complished during the critical years 
Germany which closely paralleled the 
efforts metalllurgists the United 


Some Effects Welding Heating 
Cycles Heat- and Corrosion-Resisting 
Steels. Bull, Metallurgia, 36, 137-144 
(1947) July. 

Discusses the three main types 
steels used, and some the effects 
the welding heat material adjacent 
the weld. The effects the welding heat 
are considered with respect the con- 
sequent changes structure, corrosion 
resistance, mechanical properties, etc., 
and some account given the metal- 
lurgical steps taken overcome them. 
—BLR. 


Heavy-Metal Inserts (in Magnesium 
and Aluminum Alloys) and Corrosion. 
Ferko, Boeing Aircraft Co., Light Metals 
10, No. 115, 418-421 (1947) Aug. 

Short account work effect 
inserts the corrosion magnesium 
casting alloys and the use the 
Alrok process for treating aluminum-alloy 
pressure die castings with cast-in inserts. 
Unlike anodising, the Alrok process (im- 
mersion treatment dichromate so- 
dium carbonate solution) can applied 
without having mask the insert, while 
corrosion protection obtained 


—BNF. 


Insulation Dissimilar Metal Faying 
Surfaces. Floersch, Ryan Aero- 
nautical Co., Corros. Matl. Prot., 
16-18 (1947) July/Aug. 

result his investigations, the 
author makes recommendations for the 
protection Dural surfaces contact 
with cadmium-plated low-carbon steel and 
magnesium alloy contact with 18/8 
and Alclad. Tests were carried out 
salt spray. Organic materials considered. 
—BNF. 


attempt Select Suitable Speci- 
men for the Study Corrosion Cracking 
26, 530s-538s (1947) Sept. 

Results extensive investigation 
various types test specimens, fol- 
lowing series heat treatments, are 
discussed, tabulated, charted, 
trated. shown that corrosion crack- 


n eS- 


ing austenitic stainless steels requires 
rather critical combination heat 
treatment, applied stress, and corroding 
environment. Other conclusions are drawn 
and program for recommended future 
research 


Stress Corrosion Cracking High- 
Chromium Steel. (E. Zh. Z.) (In Russian), 
Turbine Constr. (USSR), 19-21, 1947, Feb. 

Describes cases the failure bush- 
ings the shafts turbines. estab- 
lished experiment that the failure 
the above steel was caused stress- 
corrosion cracking. mechanism pro- 
posed for the latter—BLR. 


Graphitization Steels Elevated 
Temperatures. Albert White, Metal 
Prog., 52, 371-375 (1947) Sept. 

tendency for carbide graphitize 
steel pipe and fittings high-pressure 
steam systems, discovered 1943, has 
been combatted specifying coarse- 
grained structure the pipe—which pre- 
vents the steelmaker from deoxidizing the 
melt with aluminum, the greatest single 
promoter instability carbide—and 
adding chromium pipe, castings, 
and forged fittings for promoting stability 


Reversion and Stress Corrosion 
Wassermann, Halstead Exploiting Centre 
Translation (BIOS Publication BIOS/Gp2/ 
allgesellschaft Report dated Nov. 15, 1943.) 

Author has shown that ageing 
aluminum alloy containing 4.3% zinc, 
2.5% magnesium and 0.6% manganese 
two temperatures, the last being higher 
than the first, possible obtain high 
values for U.T.S. and proof stress 
short time. was found that the stress- 
corrosion resistance was considerably im- 
proved this 


Corrosion Studies for the Petroleum Re- 
fining Industry. Part I—The Economic 
Aspects Corrosion. Rohrman, 
Kansas State College, Petro. Refr. 26, 513- 
(1947) June. 

The economic aspects corrosion and 
basic corrosion theory 
Means reducing corrosion routine 
maintenance, inspection, and replacement 
has long been the conventional answer 
corrosion difficulties, while newer effec- 
tive methods such the use more re- 
sistant construction materials, water treat- 
ment, counter-electrolytic protection, and 
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others, have usually been reserved for 
Chemical reactions 
ing corrosion, including local galvanic 
which 
occur only under ideal conditions 


difficult cases. 
action and the action oxygen, 


considered this section. 


Megnesium-Zinc Alloy Hy-43. 


mann, Air Mat. Command (Wright 
Field, Dayton, Ohio). Translation No, 
F-TS-1858-RE. pp. (1947) Aug. 


attempt was made use the aluni- 
craft material and was found that 


adding chromium, the material was suit- 
able for that purpose. increase its 
sistance against corrosion, Hy-43 
anodized. The tests are being continued, 
but the method considered acceptable 


for giving Hy-43 the 


corrosion proof 


Investigation Stress Corrosion Sus. 


ceptibility Homogeneous Alloys. 


Graf, Ministry Supply, R.A.E. Library 
Translation No. 182, pp. (1947) 
(Translation ZWB Forschungsbericht 


(FB) No. 1954 the Kaiser-Wilhelm 


Institut fur Metallforchung, April, 1944.) 


Account work stress corrosion 
susceptibility silver-gold and gold-cop- 
per alloys ferric chloride 


The susceptibility depends the 
content both cases, maximum suscepti- 
bility occurring approximately 50% 


gold. The author discusses the 


chemical part the process 
length and comes the conclusion that 
the susceptibility single-phase alloys 


tial difference between the alloying com- 
ponents and the type corroding 
agent. Question why the corrosion 
concentrated along some particular 
not 


PIPELINE 


Plastic Insulation Provides Protection 
Against Stray-Current Corrosion Wells 
and Piping Systems. Clay, Jr., 
ice Eng., Inc., Oil Gas J., 46, No. 
(1947) July. 


Insulation against stray currents 


wells obtained through the use 
ated plastic materials described. The 
materials are made either the form 
common pipe fittings 
for existing fittings. For pipe lines 


ing pressure 1000 psi. less, plastic 


mended. For equipment operating pres 
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HERE’S WHY 


KOPPERS BITUPLASTIC forms thick, 
tough protective film which waterproof 
and resistant sunlight ... alkali acid 
air. 


fire retardant and will not support 
combustion. 


contains volatile organic solvents. 


Each coat times thick paint, 
and that means longer life. 


does not alligator check intense 
sunlight. 


takes heat-reflecting aluminum paint 
without bleeding. 


Let send you folder completely de- 
scribing this unusual coal tar protective 
coating. 

Eight other Koppers Protective Coatings 
with tough bases are available for special 
corrosive 


KOPPERS COMPANY, INC. 
Department 613T, PITTSBURGH 19, PA. 


THE COAT THICK (ONE COAT EQUALS COATS 
ORDINARY THE BASE TOUGH. 
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sures exceeding 1000 psi. such large 
size that nipples cannot used, in- 
sulated flange must used. Installation 
and selection the plastics discussed. 


Corrosion Control for Gas Mains—The 
Plant Notebook. Tell, Chem. Eng., 
54, No. 123 (1947) Mar. 

systems handling corrosive gases 
install internal spray nozzles the gas 
mains. Although efficiency low, use 
sufficient nozzles will permit satisfac- 
tory remove the liquid mist 
the gas knock-out drum its equiva- 
lent required—design dependent na- 
ture corrosive agent and system in- 
volved. Caustic soda, solution, boiler blow- 
down other similar spray materials will 
provide satisfactory results. typical flow 
diagram sketched.—INCO. 


REFINERY CORROSION 


Corrosion Refinery Equipment—A 
Review. Kerns, Corrosion, 291-294 
(1947) June; Abst. Oil Gas J., 45, No. 
23, (1946) Oct. 12. 

Discusses selection crude; hydrogen 
sulfide and mercaptan sulfur; total chlo- 
ride content (total total sulfur; 
neutralization. 


Corrosion Studies for the Petroleum Re- 
fining Industry. Part II. Factors Affecting 
Corrosion. Rohrman, Colorado Univ., 
Petro. Refr., 26, 793-798 (1947) July. 

Following factors affecting corrosion 
are discussed: (1) Metal (a) electromo- 
tive position, (b) purity, (c) nature 
impurities, (d) physical state, oxide 
surface behavior; (2) Corroding me- 
dium (a) salt solubility, (b) nature 
cation, (c) concentration cation, (d) 
electrical conductivity, (e) diffusivity 
(temperature and viscosity), (f) nature 
anion, (g) nature corrosion products; 
(3) External influences (a) oxygen con- 
centration (b) light, (c) colloids, (d) bac- 
teria, cathodic metals and (f) stray 
currents. 


Corrosion Studies for the Petroleum Re- 
fining Industry. Part III. Corrosion Tests. 
Rohrman, Colorado Univ., Petro. 
Refr. 26, 651-655 (1947) Aug. 

Six types accelerated corrosion tests: 
electromotive, total immersion, partial im- 
mersion, salt and acid spray, wet and 
dry, and color tests, are discussed. Cor- 
rosion prevention alloying, removal 
strains, polishing, producing insoluble ox- 
ide coatings, producing insoluble phos- 


phate coatings, electroplating, 


covering 
with metals other than electroplating, 
covering with non-metallic materials, mak- 
ing cathodic with external electromotive 
force, and treatment with corroding media 
are briefly described. 


Corrosion Tests Distillation Equip- 
International Nickel Co., Petro. Eng., 18, 
No. 192 (1947) May. 

Results obtained from number 
plant corrosion tests atmospheric crude 
distillation and the separation, frac- 
tionation and stabilization primary 
products from thermal cracking are pre- 
sented. The spool-type specimen holder 
used the tests described 
trated. Testing techniques are described. 
Corrosion rates are given inch pene- 
tration per year; the maximum depth 
pitting also reported. Corrosion dis- 
cussed with reference both atmos- 
pheric crude distillation and the distilla- 
tion products from thermal 
the former, Ni-resist austenitic cast- 
iron alloys (14% nickel and copper, 
20% nickel) are claimed more 
resistant than cast iron under dilute acid 
conditions. the latter, 4-6% chromium 
steels are adequate. Tables 
showing the compositions metals and 
alloys used and the results the tests. 
The best alloy for each situation sug- 
gested, follows: (1) the top crude 
topping towers (Monel), (2) straight run 
gasoline from crude topping towers, and 
(3) water layer reflux water separators 
(Admiralty brass, copper nickel alloy, 
Monel, depending the acidity), (4) 
the bottom crude topping towers (aus- 
tenitic stainless steels). (5) vapor separa- 
tor thermal cracking gas oil, and (6) 
fractionation pressure distillate from 
thermal cracking gas oil (austenitic 
stainless steels 4-6% chromium steels), 
(7) fractionation cracked gasoline (Ad- 
miralty brass better than alloys higher 
copper content under high temperature 
conditions), and (8) the bottom sta- 
bilized gasoline re-run tower (Monel). 


Modified Type 405 Stainless Iron—A 
Satisfactory Lining for Petroleum Refin- 
ery Vessels. Scheil, Smith 
Metal Prog., 52, No. 91-101 (1947) 

uly. 

Experience Smith Corp. with 
Type 405 stainless petroleum refinery 
equipment reported with discussion 
why preferred Type 410 and con- 
siderable data from tests service com- 
paring Types 304, 316, 347, 405, 410, 430, 
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Pipe lines coated with Reilly Enamel 

are dependably protected against corro- 
sion from all causes. The tough, durable 
Reilly coating completely seals and in- 
(6) sulates the steel against its environment, 
and prevents all corrosive agencies from 
coming contact with the metal. 
Ad- Reilly Enamel also effectively resists soil 
her stress and abrasion, and will withstand 
temperatures low minus 20° 
without checking cracking, and high 
ing Reilly Protective Coat- 160° F., without flow sag. 
concrete, 
quest. Merchants Bank Building Indianapolis Indiana 
47) 500 Fifth Avenue New York City 
2513 South Damen Avenue Chicago 
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and 501. Six (rare) cases brittle failure 
Type 405 are analyzed detail. Ex- 
perience indicates that Type 405 410 
with 0.08% carbon should modified 
from 11.5-13.5% chromium 11.0-13.0% 
chromium and carbon specified 
0.06%, chromium should decreased 
11.0-12.5% range. Evidence age harden- 
ing both alloys attributed Type 
405 chromium contest over 13%, and 
Type 410 prior cold worked 
structure alloy strip which accelerated 
age hardening. Graphs and tables give: 
results Huey corrosion tests Types 
405, 410 molybdenum and columbium, 
and 430; corrosion and pitting various 
types service after 6250 hrs.; hardness 
Types 430, 410, and 405 after water 
quenching air cooling from various 
temperatures; hardness Type 410 and 
405, furnace cooled from various tempera- 
tures; hardness and Charpy keyhole 
notched-bar tests quenched and drawn 
Type 405; effect aluminum harden- 
ability Type 405; effect 0.20% alum- 
inum michrostructure 11-13% 
chromium-iron; hardness Types 430, 
410, and 405 after long stay elevated 
temperatures; mechanical properties 
straight chromium alloys after 1050 hrs. 
800° F.; tensile test results heat 
treated Type 405 bars; results exposure 
various alloys 840-890° am- 
monia converter.—INCO. 


SURFACE PREPARATION 


Shot Peening Increases Durability 
General Motors Corp:, Report for the Na- 
tional Defense Research Committee. 
pressed Air Mag., 52, No. 134 pp.; 
Franklin Inst. 243, No. 344 

Shot peening will greatly increase the 
service life engine cooling fans, exhaust- 
valve rocker arms, and many other parts 
steel machinery, according report 
experiments conducted over year 
period. Primary interest was fatigue 
durability, but other properties such 
static strength, impact resistance, hardness, 
friction, corrosion resistance, surface rough- 
ness, and surface failures also were tested. 
Shot peening lengthened the service life 
torsion bar springs from 700 900 
percent and trebled the durability en- 
gine cooling fans. Shot-peened exhaust 
valve rocker arms were found stand 
several times long polished ones, 
and the peening undersized rocker 
arms made them equal this respect 
unpeened polished rocker arms standard 
size. Peening also imparted greater service 


life some steel gears, well 
specimens aluminum-alloy sand castings, 
cold-drawn nickel and Monel, and soft In- 


Influence Different Additions the 
Phosphating Metals—Part Copper 
Compounds. Khain, Zhurnal 
Khimii, 18, No. 4-5, 264- 269 (1945). 

Experimental study the influence 
copper additions phosphating baths 
upon the acidity the bath, the rate 
coating formation, the color, 
tural makeup, and the anti-corrosive prop- 
ertis the phosphate deposit. Valence 
state, concentration copper and type 
copper compounds related ac- 
tivating effect upon phosphating process 
are discussed. small addition copper 
oxide mixture zinc and phosphoric 
makes possible treat chromium- 
nickel-molybdenum steel which 
phosphated only with difficulty, all, 
ordinary solution. Tables give data 
the duration the phosphating process 
and results tests for the rust-proofing 
properties the coatings obtained the 
presence copper. refs., mostly pat- 


TESTING 


Copper-Strip Corrosion Tests. Bolt, 
Standard Oil Co., Indiana, Oil Gas 
46, No. 14, 99-100 (1947) Aug.; Petro. 
26, 660-662 (1947) Aug. 

Work progressing correlating the 
degree corrosiveness various light 
oil products with resulting colors ex- 
posed copper-strip. Current corrosion tests 
are reviewed and the nature and cause 
corrosion discussed briefly. The 
work Co.’s (Ind.) research staff 
directed toward (1) finding corrosive 
sulfur compound which can added 
incremental amounts originally non- 
corrosive stock solvent such n-hep- 
tane cetane and (2) establishing pro- 
cedure prepare satisfactory reference 
strips. planned that the corrosion 
number the strip, degree corro- 
sion, will mathematical function 
the amount corrosive sulfur present. 


Performance Testing Paints. 
Hollis, Paint Technol., 12, 177-179; discus- 
sion, 179-181 (1947) May. 

Discusses the above 
reference outdoor exposure.—BLR. 


Corrosion Testing Facilities Expanded 
Kure Beach. Lotz, Steel, 121, No.2, 
88-90+ (1947) July; Motorship, 32, No. 
24-28 (1947) Aug. 
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Use corrosion-resistant TRANSITE 


for Salt Water Disposal Lines 


costly replacement pipe 
due corrosion problem 
your salt water disposal lines? 

need not be! Producers 
many fields have found Transite 
pipe that gives years depend- 
able service eliminates costly 
pipe replacements. They know that 
because made asbestos and 
cement, Transite remarkably re- 
sistant the corrosive action 
salt water the inside, corrosive 
soil the outside. 

Transite has other advantages, 
too. Light weight easy 


handle most sizes can un- 
loaded and lowered into the trench 
without mechanical handling 
equipment. And Transite’s factory- 
made Simplex Couplings speed as- 
provide tight yet flexible 
joints that permit laying the pipe 
around curves without special 
fittings. 

Use Transite Pipe save in- 
stallation...curb 
duce maintenance your salt 
water disposal lines. Write 
Johns-Manville, Box 290, 
New York 16, 
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Facilities and current tests the sea- 
water corrosion testing station Kure 
Beach, jointly maintained Inter- 
national Nickel Co. and Dow Chemical 
Co. are described. About 2000 test speci- 
mens all types materials such 
rope, steel, plastics, wood are submerged 
presently sea water tanks. Tests are 
also conducted streams water. Re- 
sults years exposure tests speci- 
mens Monel, nickel and Inconel the 
atmosphere are tabulated. Results tests 
other steel specimens especially nickel 
steels are discussed. 


Primary Etching Welds. (In Swed- 
ish.) Erik Magnusson, Jerkontorets An- 
naler, 131, No. 212-224 (1947). 


Gives recommendations for reagents 


and procedures, and also for preliminary 
quenching and tempering produce 
finer microstructure. The mechanism 
etching discussed. Illustrated some 
excellent photomicrographs.—BLR. 


Study the Chemical Surface Condi- 
tion Aluminum Measuring the Po- 
tential Dissolution. (In French.) 
Morize, Lacombe Chaudron, Paper 
before Comm. Tech. des Etats Prop- 
riétes Surface des Métaux, Conf., Paris, 
Oct., 1946. Journees des Etats Sur- 
face, (publ. Professionel Général 
Transformation des Métaux), 242-246 
(1946). 

The measurement dissolution poten- 
tial sensitive method for defining 
quantitatively the chemical surface con- 
dition metal. this means, the 
growth extremely thin 
upon simple contact with air ordinary 
temperatures was brought out. con- 
cluded that only electrolytic polishing 
Jacquet’s method brings about aluminum 
surfaces free from oxide layers. Electro- 
lytic polishing corrosion specimens 
used laboratory accelerated tests 
recommended, since diminishes dis- 
persion results making possible 
obtain completely 
conditions. such tests, surface state 
should defined chemically, not micro- 
geometrically (e.g. sanding, polish- 
ing with abrasives). Suitable choice 
electrolytic polishing baths 
control conditions under which the 
polishing takes place are essential. 
noted that even when using Jacquet’s 
bath, too high temperatures are em- 
ployed, oxide layers are formed. refs. 


Rating Exposure Test Panels 
tive Electro-Deposited Cathodic Coating 
Wesley, ASTM Preprint No. 38, 
pp. (1947). 

system for rating the results 
door atmospheric exposure tests 
ium-plated finishes with nickel nickel. 
copper undercoat should 
the appearance the test panels, Ap. 
pearance difficult define and ther 
great need objective standards 
lessen dependence upon the 
and cooperation inspectors. set 
graphical reference standards was 
signed somewhat similar that 
veloped the paint committee for rus 
resistance. system numerical rating 
similar that employed the 
cooperative exposure tests the 
tional Bureau Standards, the America 
Electroplaters’ Society and the 
The new scale set higher 
level because the behavior coating 
during the later stages corrosion 
considered little practical interest. 
paper concluded with discussion 
the interpretation inspection data. 


Atmospheric Weathering Tests An. 
odized Aluminum Reflectors. 
nating Engr. Soc. (USA) 
Metals Res. (England), No. 10, 
(1947) May 16. 

Specular and matt anodized reflectors 
different grades aluminum were 
posed for two three-month periods, 
inum will only function satisfactorily 
certain types atmosphere. 
may regarded satisfactory dry 
atmospheres, i.e., locations where the 
face never wetted; thus should func 
tion fittings designed for use 
industries the lighter kind, 
and office lighting, shop window ani 
store lighting, and enclosed 
out-of-doors, such floodlights. 
aluminium specular reflectors, 
film thickness 0.0003-inch 
mended offering the 
bination reflectivity and protection. 
super-purity metal used, the ‘film thick- 
ness may increased 0.0005-inch 
out markedly affecting the value the 
specular reflectivity, while giving 
tolerance treatment and increased 
sistance against pitting. Experience 
the test suggests that dirt tends adher 
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HAS MANY MONEY-SAVING CORRECTIVE MEASURES 


@ NATASCO has had many years of 
experience in protecting tankage against 
~~ SOUR CRUDES—a complete line of products 

and contract service is available. 


SOUR CRUDE CORROSION 


@ NATASCO PLASTIC TANK CEMENT 
Seals at seams, eaves, around fittings. 


EVAPORATION LOSSES 


@ NATASCO PLASTIC TANK BOTTOM 
CEMENT 
Seals leaks and prevents corrosion. 


BOTTOM LEAKS 


@ NATASCO INSIDE SHELL CEMENT 
Prevents corrosion in the vapor space, 


UNDER ROOF CORROSION 


Whatever your tankage maintenance problem, it will pay you to check 
into it with NATASCO. Advisory service is yours for the asking. Get all 
the particulars on NATASCO contract service—many tank owners prefer 
to let the NATASCO APPLICATION CREW do the whole job. If you have 
a tank protection problem, get in touch with NATASCO, now. 


new tanks new—Makes old ones do” 


THE COMPANY 


POST OFFICE BOX 1318, TULSA 1, OKLAHOMA 


38, 

f 
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Chromate Corrosion Control for En- 
gine-Jacket Water. Marc Darrin, Mutual 
Chem. Co. America, Corros. Matl. Prot. 
No. (1947) May-June. 

Directions are given for use chromate 
(or bichromate) various cooling sys- 
tems for internal combustion engines. 
These include data for chloride-containing 
waters, from which optimum concentra- 
tions chromate may estimated for 
tower coolers and similar heat-exchange 
equipment which are commonly encoun- 
tered diesel power plants. general, 
best start open system with 
fairly high concentration chromate, 
500 1000 ppm., after the protective film 
has formed. For these systems 
waste time and material start with 
concentrations that are too low, the 
consumption chromate may 
ceedingly rapid under such conditions. 
For commonly encountered enclosed sys- 
tems, consumption chromate almost 
negligible; and for convenience, cus- 
tomary use concentration about 
1000 ppm. order eliminate frequent 
inspection. small systems, sodium 
chromate employed because its con- 
venience; while customary large 
systems use sodium bichromate plus 
caustic because lower cost. For ready- 
prepared mixtures for automobile radia- 
tors, sodium bichromate unsuited be- 
cause tends cake humid at- 
mosphere; for this reason sodium chrom- 
ate potassium bichromate are prefer- 


the Action Water and Atmos- 
pheric Air Copper. Quartaroli, Kor- 
rosion 18, No. 11/12, 368- 
370 (1942) Inst. Metals Metall. Abs., 
14, 103 (1947) March. 


the presence air, the solubility 
copper distilled water comparable 


Electrolytic Resistance Means 
Evaluating the Protective Merit Under- 
Water Organic Coatings Metals. 
Corp. ACS 111th Mtg. Atlantic City, April 
14-18, 1947; Abstr. papers: 6-7-N 

electrolytic resistance technique for 
evaluating underwater organic coatings, 
generally 1/5 the time required for the 
usual exposure test. has proved reliable 
more than 300 test systems. the 
course this work, wide variety the 
factors which affect the protection of- 
fered submerged coatings mild steel 
substrate has been considered. The effects 
protective performance due dif- 


ferences the pigment, the pigment con- 
tent, and the organic binder, the 


presence “wash primer” applied 


the steel substrate prior the application 
the primer coating, and variations 
sodium chloride and oxygen 
trations the environment have readily 
been revealed log resistance time 
curves. With coatings offering good pro- 
tection, alternate increases and decreases 
the high resistance region are frequently 
observed throughout the course the 
test immersion period. The phenomenon 
believed related the formation 
corrosion product barriers near 
the metal surface. 


Details Corrosion Testing 
19, No. 224-229 (1943) Inst. Metals 
Metall. Abs., 14, 104 (1947) March. 


Details and illustrations are given 
ten methods carrying out corrosion 
tests which all known forms cor- 
rosion can reproduced. The factors in- 
fluencing the accuracy the tests are dis- 
cussed, and the importance proper in- 
terpretation the results 


—INCO. 


Corrosion Resistance Spot-Welded 
Aluminum Assemblies (In French). Nico- 
las Beliaeff, Revue 24, 3-9 
(1947) Jan. 


series corrosion tests (alternate 
immersion salt atmosphere room 
temperature and and long-time 
tests sea water) has been performed 
spot-welded aluminum 


UNDERGROUND CORROSION 


Oil Pumped Under Steel Tank Pre- 
vent Corrosion. Lorraine Voight, Engr. 
News Rec., 138, 96, 1030 (1947) June 26. 

effort prevent possible corro- 
sion the underside the bottom plate 
steel water tanks, officials the East 
Bay Municipal Utility District 
fornia have adopted system pump- 
ing low grade oil under the tank. Although 
small samples cut from the bottom plates 
have given indication trouble, 
ports tank failures elsewhere due 
such corrosion have prompted district of- 
ficials adopt such system. provide 
means access for the oil, 34-in. welded 
tap made the center the tank 
bottom. Then some gal. low 
grade oil pumped through the tap into 
the sand cushion under the tank bottom 
means hand pump. Enough oil 
forced until the tank bottoms raise 
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operation 


Raging Sub-Zero Blizzards! 


Installed Arkansas prairie, this Federal Ca- 
thodic Protection Rectifier was really given the 
exposed severe extremes tempera- 
ture, all kinds weather. Yet inspection return 
showed that still delivered full rated output. 

This installation, protecting pipeline against 
galvanic corrosion, represented severe operating 
conditions. Yet every Federal Cathodic Protection 
Rectifier designed take this kind beating— 
operate unfailingly for long periods time, with 
minimum attention and 

For proved dependability and lasting performance, 
specify Federal Selenium Rectifier equipments for 
your cathodic protection requirements. These units 
are available now, for prompt delivery. Write Federal 
today for complete information. Dept. E611. 


Protected 
Pipe 


Federal Telephone and 


100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 


KEEPING FEDERAL YEARS ANEAD...is 
ion Laboratories, Nutley, N. J., is o unit. 


ond engineering organization, of whi ‘ederal In Canada: —Federal Electric Manufacturing Compeny, Ltd., Montreal, Q. 
Export Distributors :— international Standard Electric Corp. 67 Breed $., N.Y. 
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It’s EASY Protect 
PIPE JOINTS 


with 


practical, protective coating handy 
tape form, TAPECOAT easy apply 
pipe joints give protection equivalent 
the mill machine coating the pipe. 
It’s clean—no dirt, mess. Saves time 
and labor. Economical. Here’s all you do: 


STEP 1 Remove kraft paper on mill or machine 
coating back far enough to start one spiral wrapping of 
TAPECOAT over mill coating. Clean and dry bare pipe 
with torch as shown. 


STEP 2 Start wrapping TAPECOAT where kraft 
paper has been removed. Flash fiame of torch lightly on 
TAPECOAT to bleed its coating. Secure double thickness 
of TAPECOAT by overlapping slightly more than half 
the width of the tape. 


STEP 3—Finish wrapping TAPECOAT. When 
wrapping is completed, flash the torch flame over entire 
TAPECOATED section to bleed coating to a shiny surface. 


Write for complete details 
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slightly the center. The addition 
load water the tank expected 


force the oil from location relatively 


near the center the tank out the 


the tank, thus coating the entire bot 


tom with film oil, regular 


Experimental and Theoretical 


Eidgenossischen Technischen Hochschuk 


Zurich (Berlin) 1930. NACA Tech. Mem 
No. 1078, pp. (1945) May. 


The cavitation nozzles airfoils 


perimentally investigated. The limits 


cavitation and the extension the zone 


the bubbles different stages 


tation are photographically established 
The the bubble area 
stant 
values the end the area. The ana 


logy with the gas compression shock 


adduced and discussed. The collapse 
the bubbles under compression 


which, according more recent concep- 
tions, are contributory factors 


sion. The pressure required for 


mechanical corrosion also discussed. 


Interim Report External Deposits 
and Corrosion Boiler Plant. 


pp. (1947). 

Nature external deposits (high-ten- 
perature deposits, low-temperature 
posits and corrosion); mechanism 


posit formation (results analytical 


physical determinations; results 
bustion experiments; significance 
phur oxides; effect fine dusts and 
“smokes”); factors affecting deposit 
mation (design plant; operation and 
maintenance; fuel). (Note: These reports 
are published mainly for the benefit 
power station engineers this 
industrial companies who require copies 
for retention should send requests the 
BNF. 


The Corrosion Water Heaters. 
Pleasance, Gas Research Board Publ. 
27; Gas J., 248, 1047, 1090-1094 (1946); 
249, 95-98 (1947); Chem. Abs., 41, No. 
2686 (1947) May 10. 

Two standard models instantaneous, 
sink water heaters were subjected 
accelerated life test. both 


low, jumping 


shock 
produces very high pressures 


Availability Committee Bull. 153, 
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For cathodic protection your pipe line, bury USE THEM WHERE YOU NEED THEM 
Alcoa Magnesium Anodes. Because Alcoa ideal for isolated locations. 
Anodes require power supplies, they pro- 
vide ideal cathodic protection all along the SELF-CONTAINED 
line—including isolated places where external external power supply. 
power could not used economically. 
Magnesium Anodes are cast from MINIMUM PROBLEMS 
reports specially compounded alloys give maxi- interference with other buried 
mum protection per pound metal. They 
are available sizes meet your needs, can 
shipped promptly from stock. Write LOW FIRST COST, 
AMERICA, 629 Gulf LOW MAINTENANCE 
Building, Pittsburgh 19, Pennsylvania. Sales bury them and let them work 
leading cities. for you. 
41, No. 
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Evidence from the Bottom 
San Francisco Bay... 


Submerged San Francisco Bay’s corroding 
salt water for more than years, this Hot-Dip 
Galvanized pipe, brought the surface, was 
free from rust and corrosion and still service- 
able. 

Metal sealed protective zinc cannot rust. 
The most modern method bonding molten 
zinc metal available you through any 
member the American Hot Dip Galvanizers 
Association. 

Each member, with access the cumulative 
experience the Association’s entire member- 
ship, with the latest equipment, the best 
workmanship and materials, prepared 
give you the utmost value rust prevention. 
For membership roster, write the Secretary, 
American Hot Dip Galvanizers Association, 
First National Bank Building, Pittsburgh, 


heater and fins were constructed 
copper. was found that then the 
content manufactured gas used fuel 
was reduced from grains per 
cu. ft., there was almost 
ing reduction the amount corrosion 
the gas side. Gas containing 0.1 grain 
sulfur per 100 cu. ft. gave considerably 
more corrosion than that containing 
grains, The min. sulfur content 
ably the neighborhood grains 
Only very small amounts 
products with the gas containing 
than sulfate was found the 
Heaters which the metal coating 
copper was richer lead and about 
times thick the other type showed 
rather less corrosion. all cases the 
formation corrosion deposits 
creased with time.—INCO. 


WATER CORROSION 


Corrosion Condensate Return 
Studied (Concluded). John Collins, 
Heat, Piping Air Cond., 19, 108-110 
Sept. 

Secondary Treasurer National 
trict Heating Association completes 
38th annual meeting NDHA 


Algae, Scale and Corrosion Control. 
Lebrecht, Anheuser Busch, Inc., 
Refrig., 112, No. 35-9. 

series tests for the control 
rosion ammonia condensers were 
formed using the following 
inhibitors: lime, caustic soda, sodium sil: 
cate, sodium silicate combined with 
ash, caustic soda 
phosphate alone. The specimens wet 
pieces mild steel about squat 
and thick, highly polished 
opposite sides. was impossible 
trol values the extent that 
corrosion protection could 
without forming excessive scale. The bes 
treatment was obtained using 
sodium metaphosphate which shows 
average weight loss mg. per 
cm. Results tabulated. 


Corrosion: Fontana, Ohio Stat 
Univ., Ind. Eng. Chem., 39, No. 
90A (1947) Jan. 

The extent and importance 
problems are briefly outlined, with 
phasis reasons chemists and 
engineers have vital interest it, 
are: trend toward higher 
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tinned 
sulfur 
derably 
FOLLOW THE 
nitrate 
Typical Chemical Industry Problems 
bout Coated Characteristics Exposures Coating Recommended 
— 3 ay AMERCOAT No. 33 recommended for table topsyfume § 
the rate Table Tops, Fume Corrosion caused by a wide variety of hoods, ducts, lab equipment and concrete floors. Pro- : 
resist most chemicals and solvents. 
Equipment, Etc. 
Corrosion of interior of pipe caused = yor maximum resistance to severe conditions AMER- @ 
also electrolytic food products, and milder chemicals, AMER- 
Steel and Concrete Contamination of contained product BOAT No. 23 yor 55 are Ui sed. Exterior of piping 
n Lines by subject to corrosive chemicals, fumes, and soil corrosion, 
lins if j trolytic corrosion. AMERCOAT No. 33 provides outstanding protection. 
0) Interior- AMERCOAT No. 23 is general purpose 
interior caused lining material for concrete and metal tanks for both 
nal Di q br t t designed for concentrated acids and salts; AMERCOAT 
a Is TANKS AND Wi ed product Nos. 31 and 55 for concentrated alkalies and salts at 
letes re TANK CARS be! ron. Vapor space corrosion. ejevated temperatures. Write for recommendation on J 
: Varying temperatures. your specific problem. 
Corrosion of exterior caused by Exterior-AMERCOAT No. 33. is recommended for 
athering, chemical fumes, § 


maximum resistance to we 


and spillage. 

AMERCOAT No. 33 recommended for concrete floors 

and structural steel. Excellent abrasion resistance— 
eaning compounds. 


unaffected by acids, oils, and cl 
mmended for masonry ceil- 


AMERCOAT No. 88 reco 

ings and walls—interior and exterior. Odorless during 
and after application. ‘Weatherproof and waterproof. 
Resists bacteria, mold and f 


AMERCOAT nas excellent adhesion to 


and metal. Available in 14 colors. 


AMERCOAT No. 33 recommended for 
surfaces of process equipment at tempe 
tacks and other 


150° F. 
AMERCOAT No. 61 recommended for s' 
‘00° F. Write for rec. 


hot surfaces at temperatures to 6 
ommendations for lining process equipment. 


and spil- 


weathering, chemical fume: 
lage of contents of - 


ntrol. 
FLOORS 


WALLS, Spillage and fumes from corrosive 


rs from 


S. 
poth concrete 


most exterior 
ratures up to 


Free Corrosion Manual 


‘© prevent it 

shows ull descriptions all enough provide maximum can versatile 
ection under all condi- 


500 


types of AMERCOAT and 
methods of application to 
meet most every condition. 


tions with 

reason, AMERCOAT desirable quality. For this 


Stat Write 
or 

Your There are AMERCOA 

purpose coatings for maintenance uses—from 
Specify surfaces subject constant immersi ized coatings 
with Your and excessive temperatures 
Please specify your industry 
AMER 

COAT DIVISION, AMERICAN PIPE AND CONSTRUCTION co 


CEILINGS, 

t foot traffic. Mold and fungus growth. 
vere peri STRUCTURAL STEEL = Weathering on exterior surfaces. 
nicals 

OCESSING 
vith soti EQUIPMENT Corrosion due to acids, salts and al- 
ate, and Clarifiers, Filters, kalies; spillage, fumes and moisture 
ns wett Blowers, Ducts, condensation. P 
Scrubbers, Ete. 


Box 3428 Terminal Annex Angeles California 
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FULL PROTECTION 


The dried Prufcoat film has virtually zero 
acid number, saponification number, and water 
absorption rate. 


USE ANYWHERE 


...One material for application most 
metal, masonry wood maintenance areas. 


ten year history successful use under 
the toughest corrosion conditions. 


APPLIES EASILY 


Brushes like lacquer your own 
maintenance crew can apply Prufcoat any 
properly clean and dry surface. 


AIR DRIES 


baking curing required fast dry- 


ing reduces shut-down time and cuts applica- 
tion 


and FLEXIBLE 


... The dried coating non-oxidizing and 
retains flexibility for long periods resists 
abrasion and possesses unusual non-chipping 
and flaking characteristics. 


GOOD APPEARANCE 


... Available seven attractive colors 


several shades grey, buff, black, tile red and 
aluminum. 
case after case, leading industrial plants 
throughout the country, Prufcoat has stopped 


rofit-eating corrosion and reduced painting 


maintenance costs. Write for Typical Prufcoat 
Protecto-graph proving this statement. Prufcoat 
Laboratories, Inc., Main St., Cambridge, Mass. 


SPECIFICATIONS 


acid 


and pressures, desire reduce 
nance costs, need for pure products, 
valuable chemicals, and safety. 
provement sodium hydroxide avoid- 
ing color pick-up from cast iron pots, im- 
portance nickel and nickel alloy equip- 
ment production rayon-grade caus- 
tic and example plant shutdown 
cause sudden and rapid corrosion 
stainless steel equipment (involving 
trifugals) are mentioned.—INCO. 


Corrosion and Protection Iron the 
Storage and Transportation 
Technique Moderne, 185-6 (1946) 
15; abstr. Chal. Ind. No. 259:8D (1947) 


Corrosion protection 
tanks has been found effective 
application thin layer cement 


upper portion the tank, however, 


should coated with appropriate ma- 
terials. During test procedures the fuel 
was dehydrated with soda and the tank 
purged all moisture. definite con- 


clusions have been reached. 


Resistance Aluminum Alloys Fresh 


Aluminum Co. America, Corrosion, 
443-457 (1947) Sept. 


Authors present comprehensive study 
by: (1) waters containing heavy metals 
such copper, nickel and lead, (2) 
tral nearly neutral waters, (3) alkaline 
waters, (4) acid waters. Local pitting 
various aluminum alloys water con- 
taining heavy metals attributed 
electrochemical corrosion. has 
proved the remedy. Neutral waters 
have little effect upon 


alloys which are safe for use with water 


Aluminum alloys are affected 
waters such mine waters con- 
taining large amounts ferric ion, but 
they have been used satisfactory 
results. They have proved resistant 
sulfide and sulfite bearing waters such 
those found the brines from oil wells. 
Some tap waters have been found 


because they hold solution substantial 
amounts heavy metals 
trated salts. sometimes feasible use 
corrosion inhibitor such sodium 
chromate. Where this uneconomical 
undesirable, cathodic protection means 
zinc strips plates may used— 
ALL. 
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CATHODIC PROTECTION 


ENGINEERED AND BUILT 
MEET EXACTING 
DEMANDS 


Available any combi- 
nation amperage 
and voltage output for op- 
eration any line 
age you may specify. 
Good all Rectifiers are 
unconditionally guaran- 
teed. 


GUARANTEED THREE FOUR WEEKS DELIVERY 
ALL SPECIAL STANDARD MODELS 


National Distributors 


CATHODIC SERVICING CO. 


1024 NORTH OLIE STREET 


OKLAHOMA CITY, OKLA. 


WITH 


RECTIFIERS 


SELF COOLED 
OIL IMMERSED 


cordially invite you 
visit 


BOOTH 


Park Lane 


PHONE 7-5890 
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Failures Domestic Hot-Water Storage 
Tanks; (2) Corrosion Galvanized Hot- 
Water Storage Tanks. (1) Hoover; 
(2) Bialosky, Amer. Water Works 
Assoc., 38, 1005-1019 (1946) Sept.; Corro- 
sion, 185-191, 192-197; discussion 197-200 
(1947) Apr. 

(1) Discusses factors contributing 
cases rapid failure and outlines various 
preventive measures, indicating results 
obtained service tests. (2) Classifies 
the factors promoting corrosion being 
“internal” (i.e., arising the tank itself) 
“external” (i.e., arising from the water 
supply the heating system whole). 
Rice, discussion both papers, 
discusses further factors (pH, presence 
dissolved copper, Calgon treatment).— 


BNF. 


Cost Corrosion the Water Industry. 
Harry Jordan, Corrosion, 367-373 
(1947) Aug.; Amer. Water Works Assoc., 
39, 773-778 (1947) Aug. 

Discusses cost according size in- 
dustry, restoring capacity, cost relining, 
and methods reducing corrosivity. 
Deals primarily cast iron pipe. Non- 
ferrous metals omitted. 


PIPE CABLE 
LOCATOR 


Traces Substructures Accurately 
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Development the Application So. 
dium Hexametaphosphate for Corrosion 
Control. Klebter, Hall Labs., 
Eng. Expt. Sta., Tech. Bull., No. 23, 


(1943). 
Sodium hexametaphosphate originally 


introduced prevent calcium carbonate 


scale deposition now also used for cor. 
rosion control. Laboratory tests steel 
wool and black iron pipe show corrosion 


reduction obtained because forma 


tion protective film absorbed 


metaphosphate surfaces metal. Once 


this film formed, only 
trations metaphosphate are required 
maintain it. Best results were obtained 
with values above 


Zinc-Iron Couple Water Elevated 


Temperature. George Lain, Corros. 


Matl. Prot., 12-15 (1947) 


Discusses the possibility reversal 


potential the zinc-iron couple 


natural waters elevated temperatures 


with emphasis the behavior hot- 
dipped galvanized steel pipe natural 


water with total hardness less than 
ppm expressed calcium carbonate, 
and carrying dissolved oxygen and 


ARE YOUR INSTRUMENTS 


Accurate? 


They Need 
REPAIRING ADJUSTING 
CALIBRATING TESTING 


Our laboratory equipped overhaul, 

convert, make calibration check sheets 

all makes electrical electronic 
measuring instruments, such as: 
LABORATORY STANDARDS 
PORTABLE INSTRUMENTS 
PANEL INSTRUMENTS 
OSCILLOSCOPES 
RECORDERS 
BRIDGES 


Prompt and Efficient Service 


WRITE SALES DEPARTMENT FOR LITERATURE 


NILSSON ELECTRICAL LABORATORY, INC. 


103 LAFAYETTE STREET 


NEW YORK 13, 
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Permanent 
Pipe 
Protection 


for cor- 
forma- 
sorbed 
Once 
concen- 


SOMASTIC 


REG. PAT. OFFICE 
PIPE COATING 

reversal 
uple 
natural 


sections laid under water 
with SOMASTIC Pipe 


—excerpt from owner’s specifications 


use this effective coating 
meet severely corrosive conditions has become 
standard pipe line practice. The same depend- 
able protection that earns SOMASTIC the call 
where metal pipe would highly vulnerable, 


containing general information and vestment wherever corrosion may increase line 
technical data will sentin response 
inquiries from pipe line owners maintenance cost materially. 


their engineers. 


‘ 

NTS 
I 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


bon dioxide close the point satura- 


Experience with Internal-Boiler-Surface 
Corrosion 1450-Pound Open-Pass Boil- 
ers West End Station the Cincinnati 
Gas and Electric Company. Mitsch 
and Yeager, Trans. ASME, 69, 487- 
491; discussion, 500-503 (1947) July. 

pit type corrosion occurred 
Apr., 1940 after three years operation 
without difficulty. Feb., 1941, the first 
failure corrosion the rolled joints 
tubes occurred. This type corrosion 
stopped being active about the beginning 
1942 and had not recurred June, 
water concentrations, and other factors 
are described and compared order 
determine the causes corrosion 
determine the factors responsible for ar- 
resting 


Silica Deposits Steam Turbines from 
Softening Makeup Through Natural 
Zeolite. Owens, Cyrus Wm. Rice 
Co., Paper before 7th Ann. Water 
Combustion, 19, No. 37-39 (1947) July. 


Data from number plants show 


increase silica content the water 
passing through softener employing 
green sand. Seasonal increase the silica 


content also noted. Curves are in- 
cluded showing turbine performance prior 
and after bypassing the green sand 
softeners. Blasting with fly 
much more effective removing turbine 
deposits than washing, even over pro- 
longed washing periods. The theory that 
the presence silica steam selective, 
confirmed.—INCO. 


Investigation into Corrosion Problems 
the Fulham Power Station. 
tan Borough Fulham, Electricity Dept. 
Brochure, pp. (1946) Nov. 

unit Fulham Power Station which dis- 
closed large-scale corrosion, 
gation was carried out which here 
reported. concluded that the prime 
cause the trouble was incorrect water 
treatment during the early life the 
plant. Methods and equipment have been 
revised avoid corrosion troubles and 
provide facilities for rapidly checking 
and controlling bad conditions and 
when they 


PART-TIME PROTECTION STOP 
RUST and CORROSION 


Against tanks, pipe lines and other submerged buried metal 
structures, the attack Rust and Corrosion continuous. Part- 
time protection with coatings alone— 


which all deteriorate with 
not enough. Economy-minded opera- 
tors add unfailing cathodic protection 
reduce Rust and Corrosion losses. 

E.R.P. offers experience, technical 
facilities, field engineers and trained 


service crews for all phases cath- 


odic protection. Investigate today—without obligation, course. 


ELECTRO RUST-PROOFING J.) 
BELLEVILLE NEW JERSEY 
REPRESENTED PRINCIPAL CITIES 
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LIGHT COMPACT POWERFUL 


WILKINSON LINE LOCATOR 


»poli- 
Dept. 


boiler 
dis- 
nvesti- 
here 
prime part your underground pipe cable system can hide from this electronic sleuth. 
water Electrically and mechanically the design original. built render years 
trouble free service. simple operate and one man can every job. The circuits 
completely enclosed and protected. The loops are concealed case frames and mois- 
been ture proofed. powered with common flash light batteries. 
and important feature the specially designed single handle with secure mounting and 


loop balancing arrangement. 
ecking Each unit weighs only five pounds. Batteries and tubes are regular stock items. 
The Wilkinson inductive type Locator has established new Standard for performance. 


WILKINSON PRODUCTS COMPANY 


Originators of light weight all-purpose locators 
Box 1774, Wilshire-LaBrea Sta., Los Angeles 36, California 


TANK AND BRIDGE CO. 


3523 LAMAR AVE.—P. BOX 14, MEMPHIS TENNESSEE 


Representatives the Following Cities: 


SALT LAKE, UTAH FARGO, 
Box No. 1202 Box No. 1472 
DETROIT, MICH. COLUMBIA, 
Box No. 1423 Box No. 472 
RALEIGH, DALLAS, TEXAS 
No. 251 Box No. 
Box No. 681 ox No. 2037 
WAUSAU, WISCONSIN 
BUTTE, MONTANA Box No. 682 
Box 383 SAN FRANCISCO, CAL. 
GREENVILLE, Box No. 1445 
Box No. 1074 COLUMBIA, MO. 
Box No. 522 
SPOKANE, WASH. 
Box No. 1642 Box No. 906 
RICHMOND, VA. MACON, GEORGIA 
Box No. 886 Box No. 402 
NEWARK, OHIO PROVIDENCE, 
The Silent Watchman Box No. 623 Box No. 202 


Complete Service for Elevated Water Tanks--30 Years Experience 


BE SAFE. DON’T GAMBLE. KEEP THE SAFETY FACTOR IN YOUR TANK THE DIXIE WAY 
By welding seams, pits and rivets which gives a riveted tank 15% more Safety Factor than it had 
when built. No rivets removed, water supply maintained while work is in progress. On completely 
re-conditioned jobs, the painting is guaranteed for five years, repairs guaranteed for ten years, 
Provided the tank is painted every five years. Yearly inspection, making all adjustments, if any, 
without additional cost. 

Write Us for Free Copy of Publication 


SOUND PRINCIPLES OF WATER TANK MAINTENANCE AND TANK TALK, BY W. A. RILEY 


—SAFETY—SERVICE—SATISFACTION— 
Copyright 1947. 
The Largest Organization of Its Kind Giving Safe Maintenance at Low Cost 
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Index Advertisers 


NACE PUBLICATIONS 
now 


Allied Chemical Dye Corporation, 


Bibliographic Survey 
Corrosion, 1945 


Abstracts Corrosion Literature for 
the Year 1945 Compiled Robert 
Misch, James Waber and Hugh 
McDonald, indexed and cross indexed. 
Cloth-Covered, Bound Book. 


Single copy postpaid members 
the Association.............. $4.00 


non-members the Association. 5.00 


American Hot Dip Galvanizers 


American Pipe Construction Company 


American Steel Wire Co. 
Cathodic Servicing Company................ 


Dearborn Chemical Company. Inside Front 


Control Pipe Line Corrosion 


Prepared Mudd, Chief Cor- 
rosion Engineer, Shell Pipe Line Corp. 
Paper Bound Manual, 9”. 


Single copy postpaid ............ $1.25 


Dixie Tank and Bridge 


Dow Chemical Company, The.............. 
Electro Rust-Proofing Corporation 


Five more copies one address, Federal Telephone Radio 


postpaid $1.00 per 


General Paint 
Hill-Hubbell and Co., 


International Nickel Company, Inc., The. 
Johns-Manville (Transite) 


Directory 


Compiled American Coordinating 
Committee Corrosion, 


Single copy postpaid ............ $2.00 


Proceedings First Annual 
Meeting 


the National Association Cor- 
rosion Engineers, held Houston, 
Texas, April 12, 


Single copies postpaid members 
the Association ............. $3.00 


non-members the Association 


Midwestern Engine Equipment 


Nillson Electrical Laboratory, 
Owens-Corning Fiberglas Corporation....... 


Perrault Brothers, Inc. (Glasfloss).......... 


Prufcoat Laboratories, Inc................. 
Reilly Tar Chemical 


Address: 


BOOK DEPARTMENT, N.A.C.E. 


905 Southern Standard Building 
711 Main Street 
HOUSTON TEXAS 


Tapecoat Company, The............... 
Wilkinson Products Company.......... 
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For the 


MAXIMUM 
EFFICIENCY ... 


THE MINIMUM 
EXPENSE! 


Cover 


Cover MANUFACTURED 


THE 


CORPORATION 
New York 17, New York 
eee 


STRENGTH: Excellent strength factors are obtained from ‘millions continuous glass filaments 
which prevent rips, wrinkles tears during 


INITIAL ABSORBENCY: *Perrault Glass Pipe Wrap has natural affinity which causes pick 
more coating than other materials the same thickness, thus eliminating 


Glass Pipe Wrap similar woven material with con- 
filaments traveling across its entire width contrast the short fibre ‘Jack 
construction other types wrapping. 


CONVENIENCE: Manufactured rolls 4”, wide, 400 feet long with core, 


*Perrault Glass Pipe Wrap available form best suited your particular application. 

LIGHT WEIGHT: Lighter far than old style wrappings, *Perrault Glass Pipe Wrap saves time, 
money and labor quicker and easier installations. 

RESISTANCE: Glass filaments are flexible, permanent, and resistant mildew, rot and moisture, 
well the corrosive action soil. 

POSITIVE PROTECTION: Glass filaments well binding materials are non-reactive, which as- 
sures complete physical, chemical and electrical protection your pipe lines. 

ECONOMY: The greater uniformity and strength *Perrault Glass Pipe Wrap provides better 


Protection resulting much longer pipe line life for the same amount money. 


Cover 
*Manufactured and Engineered by 
MM The Glasfloss Corporation for Dis- 
tribution by Perrault Brothers 


oe eee 
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Terminals are steel and can 

pipe. Steel terminals can 
welded steel pipe with 
‘steel This impor- 
feature, both cost wise and 
insofar efficient, es- 


same 


BETTER ENGINEERED 


COUPLING 


FOR CATHODIC PROTECTION PIPE LINES 


AMERDUCTOR 


POSITIVE CONNECTION 
TO GROUND BED (WIRE) 


FEEDER TAP 
RECTIFIER 


NEGATIVE CONNECTION 
PIPE TO RECTIFIER (WIRE) 


SHUNT 


PIPE 
MECHANICAL 


COUPLINGS SCHEMATIC DIAGRAM 


of CATHODIC PROTECTION 


AMERICAN STEEL WIRE COMPANY 


Cleveland, Chicago and New York 
Columbia Steel Company, San Francisco 
Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham 
Southern Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 


tack-welded 
middle ring coupling 
and follower rings 
keep all parts coupling 


NATIONAL ASSOCIATION CORROSION ENGINEERS 
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Heavy 
welded 

terminal gives low 
connection 
two sections pipe. 


Pipe line corrosion from 
trolysis can effectively 
vented with set shown 
the diagram for Cathodic 
protection. 

Shunts and connections 
homemade nature have been 
used but these are expensive 
make the field and not 
lend themselves and 
economical installation. 

overcome the many 
ficulties encountered, engineers 
American Steel and Wire 
Company designed these new 
pipe coupling shunts, coupon 
and galvanic anode connectors, 
and the proper electrical con- 
ductors needed for effective 
system Cathodic Protection. 
Write for complete information 
American Steel and 
Company, Advertising 
sion, Rockefeller Building, 
Cleveland, Ohio. 
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This CRC Coating and Wrapping Machine APPLYING FAST 


Wire typical machines now being used 


lines throughout the world. PERMAN ENT 
coupon 


More pipe lines are being coated and 


con- rapped today with CRC Machines than PROTECTION 


before. 
PIPELINES 
The flexibility, precision, speed and econ- 
offered CRC Coating and Wrapping 
reflected the satisfaction ex- ROUGHOUT 
these pipe line contractors 
THE 


let the CRC Representative Houston 
give you the details this new trav- 
type CRC Coating and Wrapping 
achine. will take you one the field 


you can watch work! 


PIPE LINE EQUIPMENT AND MATERIALS 
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SHREVEPORT, LOUISIANA 


